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Glutaminyl based DP IV-inhibitors 
Field of the invention 

The present invention relates to the area of dipeptidyi peptidase IV inhibition and, 
more particularly, relates to glutaminyl derivatives, wherein the glutamin residue is 
bound in a peptide manner to a moiety which imitates the amino acid residue pfolin, 
especially to a nitrogen containing moiety, pharmaceutical compositions containing 
slid compounds, and the use of said compounds in inhibiting dipeptidyi peptidase IV 
and dipeptidyi peptidase IV- like enzyme activity, 

- ■. ■ ■ 

Eflrther, the present invention concerns the metabolism of the glutamin residue of 
these glutamin based DP IV inhibitors, which are metabolized and inactivated 
enigmatically to cyclic compounds by the enzyme glutaminyl cyclase (QC). 

It is an aspect of the present invention to provide new DPIV inhibitors, optionally in 
combination with glutaminyi cyclase (QC) inhibitors, which are effective e.g. in 
treating conditions mediated by inhibition of DPIV and DPIV-like enzymes, 
pharmaceutical compositions e.g. useful in inhibiting DPIV and DPIV-like enzymes 
and/or inhibiting QC and QC-like enzymes, and a method of inhibiting said enzyme 
activities. 

Another aspect of the invention relates to a method of treatment, in particular to a 
method for the treatment of diabetes mellitus, especially non-insulin dependent 
diabetes (NIDDM) or Type 2 diabetes and conditions associated with diabetes 
mellitus and to compositions for use in such method. 

Background Art 

Dipeptidyi peptidase IV (DPIV) is a serine protease, which cleaves N-terminal 
dipeptides from a peptide chain containing, preferably, a proline residue in the 
penultimate position. Although the biological role of DPIV in mammalian systems has 
not been completely established, it is believed to play an important role in 
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neuropeptide metabolism, T-cell activation, attachment of cancer cells to the 
endothelium and the entry of HIV into lymphoid cells. 

Likewise, it was discovered ^that DPIV is responsible for inactivating glucagori-like 
peptide-1 (GLP-1 ) and glucose-dependent insulinotropic peptide also known as 
gastric-inhibitory peptide (GIP). Since GLP-1 is a major stimulator of pancreatic 
insulin secretion arid has direct beneficial effects on glucose disposai, in WO 
97/40832 and US 6,303,661 inhibition of DPIV and DPIV-like enzyme activity was 
shown to represent an attractive approach e.g. for treating n6n-insulin<iependent 
diabetes mellitus (NIDDM). 

Dipeptidyl peptidase IV (DPIV) is a post-proline (to a lesser extent post-alanine, post- 
serine or post-glycine) cleaving serine protease found in various tissues of the body 
including kidney, liver, and intestine. 

It is known that DPIV inhibitors may be useful for the treatment of impaired glucose 
tolerance and diabetes mellitus (International Patent Application, Publication Number 
WO 99/61431 , Pederson RA et al, Diabetes. 1998 Aug; 47(8):1253-8 and Pauly RP 
et al, Metabolism 1999 Man 48(3):385-9). In particular WO 99/61431 discloses DPIV 
inhibitors comprising an amino acid residue and a thiazolidine or pyrrolidine group, 
and salts thereof, especially L-f/7/eo-isoleucyl thiazolidine, L-a//o-isoleucyl 
thiazolidine, L-tfjreo-isoleucyl pyrrolidine, L-a//o-is6leucyl thiazolidirie, L-a//b-isoleucyl 
pyi^iidine, and sM^^eVeof: Mn ; particular PCT7EP ' 02/07124 ' discloses DPIV 
inhibitors comprising-an glutaminyl residue arid a thiazolidine or pyrrolidine group, 
arid 'salts thereof, eisr^alV^crtaminyi ' thiazolidine and giutamihyl pyrrolidine, and 
salts thereof. 

Further examples for low molecular weight dipeptidyl peptidase IV inhibitors are 
agents such as tetrahydroisoquindlin-3-carboxamide derivatives, N-substituted 2- 
cyanopyroles and -pyrrolidines, N-(N'-substituted glycyl)-2-cyanopyrrolidines, N- 
(substituted glycyl)-thiazblidines, N-(substituted glycylH-cyanothiazolidiries, borbnyl 
inhibitors and cyclopropyl-fused pyrrolidines. Inhibitors of dipeptidyl peptidase IV are 
described in US 6,011,155; US 6,107,317; US 6,1ip,949; US 6,124,305; US 
6,172,081; WO 99/61431, WO 99/67278, WO 99/67279, DE 198 34 591, WO 
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97/40832, DE 196 16 486 C 2, WO 95/15309, WO 98/19998, WO 00/07617, WO 
99/38501, WO 99/46272, WO 99/38501^, WO 01/68603, WO 01/40180, WO 
01/81337, WO 01/81304, WO 01/55105, WO 02/02560, WO 01/34594, WO 
02/38541 (Japanese), WO 02/ 083128, WO 03/072556, WO 03/002593, WO 
03/000250, WO 03/000180. WO 03/000181, EP 1 258 476, WO 03/002553, WO 
03/002531, WO 03/002530, WO 03/004496, WO 03/004498, WO 03/024942, WO 
03/024965, WO 03/033524, WO 03/035057, WO 03/035067, WO 03/037327, WO 
03/040174, WO 03/045977, WO 03/055881, WO 03/057144, WO 03/057666, WO 
03/068748, WO 03/068757, WO 03/682817, WO 03/1 0144^7 Wb b3/l6l ; 958,1/vb 
03/104229, WO 03/74500, WO 04/007446,; WO' #007468? w6' ? 04^b?«l6f fwO 
04/018468, WO 04/018469, WO' 04702%822, the feachings^^of Wfilcft 'are ftereih 
incorporated by reference in their entirety concerning the inhibitors, their production 
and their use. 

Moreover, WO 03/030946 discloses a gene-therapy for type-2-diabetes by in in vivo 
expression of glucagon-like peptide (GLP-1) and/or glucose dependent insulinotropic 
peptide (GIP), optionally in combination with concurrent administration of dipeptidyl 
peptidase IV (DPP-IV) inhibitors. 

Air these documents and applications mentioned in this application shall be deemed 
to be incorporated herein by reference. 

Definitions: 

The following definitions refer to the whole description and especially to the claims. 

The term "alkyT refers to a saturated, linear or branched, substituted or unsubstituted 
hydrocairbon group having 1 to 30 carbons atoms, preferably 1 to 20 carbon atoms, 
more preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. Concrete 
examples for an alkyl group comprise methyl (-CH 3 ), ethyl (-C2H5), n-propyl (n-C 3 H 7 ), 
iso-propyl (-CH(CH 3 ) 2 ), n-butyl (-n-C 4 H 9 ), iso-butyl (-CH 2 CH(CH 3 ) 2 ), sek-butyl 
(-CH(CH 3 )(C 2 H 5 )), tert-butyl (-C(CH 3 ) 3 ), n-amyl (n-CsHu), iso-amyl 
HCH 2 ) 2 CH(CH 3 ) 2 ), neo-amy! (-CH 2 C(CH 3 ) 3 ), tert-amyl (-C(CH 3 ) 2 (C 2 H 5 )), n-hexyl 
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(n-G 6 H 13 ), 2,2-dimethyl-butyl (-C^CfCHaMCaHs)). iso-hexyl KCH 2 )3CH(CH 3 ) 2 ), neo- 
hexyl (-(CH 2 ) 2 C(CH 3 ) 3 ), tert-hexyl (-C(CH 3 ) 2 (n-C 3 H 7 )), n-heptyl (n-C 7 H 15 ), iso-heptyl 
HCH 2 )4CH(CH3)2), neo-heptyl (-(CH^CtCH^), teit-heptyl (-C(CH 3 ) 2 (n-C 4 H 9 )), n- 
octyl (n-C 8 H 17 ), iso-octyl (-(CH 2 ) 5 CH(CH 3 ) 2 )), tert-octyl (-CfCHaMn-CsHii)), neo-octyl 
RCH 2 ) 4 C(CH 3 ) 3 ) or 2,2,4-trimethyl-pentyl (-CH2-CH(CH 3 )CH 2 C(CH 3 )3).group. 

The term "alkenyl" refers to an unsaturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having at least one double bond haying 2 to 30 
carbons atoms, preferably 2 to 20 carbon atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 
10, 1 1 , or 1 2 carbon atoms. The alkenyi group has one or two or three double bonds, 
preferably one or two double bonds, and more preferably one double bond. Concrete 
examples for an alkenyl group comprise vinyl (-CH=CH 2 ), allyl (-CH 2 CH=CH 2 ), prop- 
1-enyl (-CH=CHCH 3 ), but-1-enyl (-CH=CH(C 2 H 5 )), but-2-en-1-yl (-CH 2 CH=CH(CH 3 )), 
but-3-en-i-yl (-(CH 2 )2CH=CH 2 ), 2-methyl-prop-2-eriyl (-CH 2 C(=CH 2 )(CH 3 )), buta-1,3- 
dien-1-yl (-CH=CH-CH=CH 2 ), 3-methyl-buta-1,3-dienyl (-CH=CH-C(=CH 2 )(CH 3 )), 
isoprehyl (-CH 2 -CH=C(CH 3 ) 2 ), or hex-2-enyl (-CH2-CH=CH-C 3 H 7 ) group. 

If the formation of an E configuration or, respectively, a Z configuration of a double 
bond in an ..alkenyl group" is possible, both the E and Z configuration are comprised 
in this application. 

The term "alkinyl" refers to a unsaturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having at least one triple bond having 2 to 30 
carbons atoms, preferably 2 to 20 carbon atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, or 12 carbon atorns. The alkinyl group has one or two or three triple bonds, 
preferably one triple bond. Concrete examples for an alkinyl group comprise 
acetylenyl (-CfeCH), propargyl (-CsC-CHa), but-1-in-1-yl (-C S C-C 2 H 5 ), but-2-in-i-yl 
(-CHz-CsC-CHa), but-3-in-1-yl (-(CHaJa-CsCH) group. 

Generally, the term „alkenyl group" and „alkinyl group" comprises also compounds 
having double bonds and, additionally, triple bonds, i.e. „alkeriinyl groups", having 
preferably one double bond and, additionally, one triple bond. As an example 
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therefore, the group 4,7-dimethyl-oct-6-en-2-in-1-yl (-CH2-C=C-CH(CH 3 )-CH2- 
CH=C(CH 3 )2) may be given. 



in 



Number of rings: Generally, all the cyclic groups have one, two, three or more rings 
the group, preferably one or two rings, more preferably one ring. Two or more rings 
can be connected by ring annelatiori, by a single bond or by a spiro atom, this fact 
also relates, independently of each other, to cycloalkyl. cycloalkenyl, cycloalkinyl, 
heterocycloaikyl, heterocycloalkenyl, aryl, heteroaryl. as well as to otoer cydic 

Generally, the terms „alkyl, alkenyl, and alkinyl" refer also to groups, in which one, 
two, three, four, five or more, preferably three, most preferably one of the hydrogen 
atoms, independently of each other, are substituted by a halogen atom. The term 
"halogen atom" comprises a fluorine (-F), chlorine (-CI), bromine (-Br), iodine (-I), 
respectively. The preferred halogen atoms for substitution are fluorine and chlorine, 
especially fluorine. Therefore, the terms alkyl, alkenyl and alkinyl groups refer also, 
for example, to 2,2,2-trichloro^eth-l-yl (-CH 2 CCI 3 ), trifluoromethyl (-CF 3 ), 2,2,2- 
trifluoro-eth-1-yl (-CH 2 CI= 3 ) or pentafluoro-ethyl (-CF 2 CF 3 ) group. This kind of 
substitution also relates to cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heterocycloaikyl, heterocycloalkenyl, aryl, heteroaryl, aryl-aikyl, 
heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl groups mentioned below and 
correspondingly to all other groups mentioned in this application. Further examples 
therefore are given at the corresponding paragraphes forthe definition. 

Furthermore, the hydrogen atoms of the alkyl, alkenyl, and alkinyl groups may be 
further substituted, independently of each other, by hydroxy (-OH), oxo (=0), thiol 
(-SH) thio (=S), amino (-NH 2 ), imino (=NH), oder nitro (-N0 2 ). This kind of 
substitution also relates to cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heterocycloaikyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, 
heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl groups mentioned below and 
correspondingly to all other groups mentioned in this application. Examples therefore 
are given at the corresponding paragraphes for the definition. 



\ 
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Under a Jinear alkyl group" an alkyl group with a single straight carbon chain - 
without a branching point - is understood, which is derived, for example, from 
J ,no/7na/-alkanes M or ^n-a^anes". 

Examples therefore are n-propyl (-CH^CH^CHa), n-butyl (-CH2-CH 2 -CH r CH 3 ) or n- 
amyl (-CHarCHz-CIH^ 

Under a ^branched alkyl group" an alkyl group is understood which has one, two, 
three or more branching points, preferably one; branching point, in the carbon chain 
of the alkane Branched alkyl groups are derived, for example, from iso-alkanes or 
neo-alkanes. 

Example? therefore are iso-propyi (-CH(CH3) 2 ), iso-butyl (-CH2CH{CH 3 )2), sec-butyl 
f CHJCH^ the branching 

point is marked in bold type, 

These definitions shall be deemed to be valid for all other groups mentioned 
correspondingly- 

The term "cycloalkyl" refers to a saturated, substituted or unsubstituted, cyclic 
hydrocarbon group having 3 to 30 carbons atoms, preferably 3 to 20 carbon atoms, 
more preferably 3, 4, 5^, 6, 7, 8, 9, 10,. 11, or 12 carbon atoms. Preferably, the 
cycloall^yl group contains 3, 4, 5, ft, 7, 8, 9 or 1 0 carbon atoms in the ring. 
Concrete examples for a substituted or unsubstituted cycloalkyl group comprise 
cydopropyl, cydobutyl, cyclopentyl, 2-methyI-cyclopent-1-yl, 3-methyl-cyclopent-i-yl, 
cydohexyl, 2-methyl-cyclohpx-l-yl, 3-methyl-cyclohex-1-yr, 4-methyl-cyclohex-1-yl, 4- 

6LvttO{.M^ Du?;v:^p*r. <n;^0£-#p" ' * 7 

^etn^-cyd^ . 4-isppropylHcyclohex-1-yl, 3,5^imethyl«cyclohex-1-yl, 
^doheptyl, ^ cyclooctyl; ' ^isoprop^ydoort-1 r ^ ? • (4-cyclopentyl)-cyclohe^l f 

spiro[4,5Wecanyl, norbomyl, decalinyl, cubanyl, bicyclo[4,3.0J-nonyl, tetralinyl, or 

fluorc^cyclohexyl group. 

Further exa^ group are cydopentan-1-on-2-yl, 

cyclopentan-1-on-3-yl, cydohexan-l-on-2-yl, cyclohexan-1-on-3-yl, cyclphexan-1-on- 
4-yl group. 
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The term "cycloalkenyl" refers to a partially unsaturated, substituted or unsubstituted, 
cyclic hydrocarbon group having 3 to 30 carbons atoms, preferably 3 to 20 carbon 
atoms, more preferably 3, 4, 5, 6, 7, 8, 9, 10, 11* or 12 carbon atoms. Preferably, the 
cycloalkenyl group contains .3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the ring. The 
cycloalkenyl group has one or two. or three double bonds, preferably one or two 
double bonds, more preferably one double bond; the double may be exocyclic or 
endocyclic, preferably endocydic. . - .. , , 
Concrete examples for a substituted or unsubstituted cycloalkenyl group comprise # 
cyclopent-1-en-1-yl, 2-methyl-cyclopent-1-en-1-yl, 3-methyk;yclopent-1-en-1-yl, 4- 
methyl-cyclopent-1 -en-1 -yl, 5-methyl-cyclopent-1 -en-1 -yl, cyclopenM -en-3-yl, 
cyclopeht-i-en-4-yl, cyclopenta^,3-dierv5-yl, cydohex-1-en-1-yl, cydohex-1-en-3-yl, 
cyclohex-1 -en-4-yl , 2-mettiyl-cyclohex-1 -en-1 -yl, 3-methyl-cyclohex-1 -en-1 -yl, 4- 
metKyl-cyclohex-1 -en-1 -yl, 5-methyl-cycjohex-1 -en-1 -yl, 6-methyl-cyclohex-1 -en-1 -yl, 
1 -methyl-cydohex-1 -en-3-yi, 2-mettiyl-cyclohex-1 -en-3-yl, 3-methyl-cyclohex-1 -en-3- 
yi, 4-methyI-cyclohex-1-en-3-yl, 5-methyl-cyclohex-1-en-3-yl, 6-methyl-cyclohex-1-en- 

3- yl, cyclohexa-1 ,3-dien-1 -yl, cyclohexa-1 ,3-dien-2-yl, cydohexa-1 , 3-dien-5-yl, 4- 
methylen-cyclohex-1-yl, or 4-(propyl-2-en)-cyclohex-1-yl group. 

Further examples for a cycloalkenyl group are cydopent-2-en-1-on-2-yl, cyclopent-2- 
en-1-on-3-yl, cyclohex-2-en-1-on-2-yl, cyclohex:?-en-1-9n-3-yl, cyclohex-2-en-1-on- 

4- yl. " "■ 

The term "cycloalkinyl" refers to a partially unsaturated, substituted or unsubstituted, 
cyclic hydrocarbon group having 6 to 30 carbons atoms, preferably 6 to 20 carbon 7 
atoms, more preferably 6, 7; 8, 9, 10, 11, or 12 carbon atoms. Preferably, the 
cycloalkinyl group contains 6, 7, 8, 9 or 10 carbon atoms in the ring. The cycloalkinyl 
group has one or two triple bonds, preferably one triple bond. The triple bond may be 
exocyclic or endocyclic, preferably endocyclic. 

Concrete examples are the cyclooct-1-in-3-yl, cyclooct-1-in-4-yl and the cyclooct-1-in- 

5- yl group. 

The terms "heteroalkyl" refers to a saturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having 1 to 30 carbons atoms, preferably 1 to 20 
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carbon atoms, more preferably 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms, 
wherein one or more carbon atoms, independently of each other, are' substituted by 
nitrogen, oxygen, or sulfur. Generally, one, two or three carbon atoms are substituted 
by nitrogen, oxygen, or sulfur, preferably one or two, more preferably one. 

Furthermore, the term "heteroalkyT also refers to a carboxylic acid group or a group 
derived from a carboxylic acid group, as for example acyl, acyl-alkyl, alkoxycarbonyl, 
acyioxy, acylaxyalkyl, carboxyalkylamid, alkoxycarbonyloxy. Further examples for 
heteroalkyl groups are nitrile, isonitrile, cyanat, isocyanat, thiocyanat, isothiocyanat, 
carbonyl in combination with alkyl groups. 

Concrete examples for an "heteroalkyl" group comprise 

methoxy (-OCH 3 ), hydroxymethyl (-CH2-OH), carboxy-methyl (-CH 2 -COOH), 
carboxamide-methyl (-CH 2 -CO-NH 2 ), trrfluofomethoxy (-OCF 3 j, ethoxy (-OC 2 H 5 ), 
hydroxy-ethyl (-CH 2 -CH 2 -OH), hydroxy-ethoxyl (-O-CHrCH^OH), amino-ethoxyl (-0- 
CH 2: CH 2 -NH 2 ), di-N,N-(hydroxy-ethyl)-amino (-NfCH^CHjrOHfe), n-propoxy (-O-n- 
C3H7), iso-propoxy (-O-CHCCHak), 2-hydroxy-prop-1-yl (-CHrCHCOHJ-CHa), n-butoxy 
(-0-n-C 4 Hio), tert-butoxy (-OC(CH 3 )3), methoxy-methyl (-CH 2 -0-CH 3 ), ethoxy-methyl 
(-CHz-O-CzHs), 2-methoxy-ethyl (-(bH^OCHa), 2-ethoxy-ethyl (-(CH^O-C^s), 
2'-hydroxy-2-ethoxy-ethyl (-{CH 2 ) 2 -0-(CH 2 ) 2 -OH), 2'-hydroxy-2-ethoxy-ethoxy (-0- 
(CH 2 ) 2 -0-(CH 2 )2-OH), ehol ethers; or 

^-niethyl-amiho " fNH(Cri 3 )), ' " N^dimethyiamino' (^(CHafc). N-ethyl-amiho 
h (-NH(^6 2 H5)f N,N-di^ N- 
'ethyl-N-lsopropyl-amino (-N(CiH 5 )(CH(CH 3 ^)); N,N-diisopropyl-amino 
(-N^HtCHaHh), N-methyl-amlno-methyl (-CHrNI-l(CH 3 )), N-ethyl-amino-methyl 
(-CH 2 -NH(C 2 H 5 )), N.NHdimethylamino-methyl (-CH 2 -N(CH 3 ) 2 j, N.N-diisopropyl-amino- 
ethyl (-(CH 2 )2-N(CH(CH3)2)2). 2-(N,N-dimethyl-amiho)-ethyl (-(CH^NfCHsk). 2- 
(N,N-diethyl-amino)-ethoxy (-O-tCH^NCCzHsk); or 

methyl-merc'apto (-SGH 3 ), ethyl-mercapto (-SC 2 H 5 ),' n-propyl-mercapto (-S-n-G 3 H7), 
n-butyl-mercapto (-S-n-C-iHio) group; or 

acetyl (-CO-CH3), propionyl (-CO-C^s), butyryl (-CO-n-C 3 H 7 ), acetyloxy (-O-CO- 
CH 3 ), propionyloxy (-O-CO-C2H5), butyryloxy (-O-CO-C3H7), methoxy-carbonyl (-CO- 
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OCH 3 ), ethoxy carbonyl (-CO-OC 2 H 5 ), 2'-hydroxy-ethoxy-carbohyl (-CO-0-(CH 2 )2- 
OH), methoxy^rt)6hyl6>y (-G-CO-OCH3), ethoxy-carbotiyloxy (-O-CO-OC2H5), 
dime^ylaminb-ciarbbnyl (-CO-N(CH 3 )2), N-methyl-N-ethyl-amino^carbbnyl (-CO- 
N(CH 3 )(C2H 5 )), di-N,K!K2'-hydbxy-ethyl) aminbUiafbonyl (-CO-NfCIVCHrOHh), N- 
me^yl-N^thyl-amiho-carbonyloxy (-0-Cb-N(CH 3 )(C2Hi)), dimetnylamihc*: 
carbonyloxy (-b^6-N(CH 3 ) 2 ); ureyl (^NH-CO-NHz). ^;N-dimethyl-ureyl (-NH^€0- 
N(CH 3 )2)gr6up; or ' 5ii ; ■ : ' / '\ / "•; ~ ' 
nitrile : i-C^N), nitrilb-rhethyl (-CHrC^N), &hitrilo£thyl HCH^C^V-i^iWft^ 
N=C);isonfe 

(Js-C=N), ^ (rCfififibfW 
formyl-ethyl (-(CH 2 )2-CHO) group. 

The terms "heteroalkenyl" refers to an unsaturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having 2 to 30 carbons atoms, preferably 2 to 20 
carbon atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms, 
wherein one or more carbon atoms, independently of each other, are substituted by 
nitrogen, oxygen, or sulfur. Generally, one, two or three carbon atoms are substituted 
by nitrogen, oxygen, or sulfur, preferably one or two, more preferably one. The 
heteroalkenyl group has one or two or three double bonds, preferably one or two 
double bond, more preferably one double bond. Concrete examples for an 
heteroalkenyl group comprise allyloxy (-0-CH 2 CH=CH 2 ), 2-methyl-prop-2-enyl-1-oxy 
(-0-CH 2 C(CH 3 )=CH 2 ), allylamino (-NH(CH 2 CH=CH 2 )), N,N-diallylamino 
(-N(CH 2 CH=CH 2 ) 2 ) group. 

The term "heterocycloalkyT refers to a saturated, substituted or unsubstituted, cyclic 
hydrocarbon group having 1 to 30 carbons atoms, preferably 1 to 20 carbon atoms, 
more preferably 1, 2, 3, 4. 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. Preferably, the 
heterocycloalkyl group contains 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the ring, 
wherein one, two, three or more ring carbon atoms, independently of each other, are 
substituted by nitrogen, oxygen, or sulfur. Generally, one, two or three ring carbon 
atoms are substituted by nitrogen, oxygen, or sulfur, preferably one or two, more 
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preferably one. The hetero atoms may be a part of the ring or substituents attached 
. to the ring, preferably they are a part of the ring. 
Concrete examples of a , heterocycloalkyl group comprise . . a substituted or 
unsubstituted oxirano, aziridino, oxacyclopropyl, azacyclopropyl, thiirano, oxetano, 
thietano, pyrrolidinq, tetrahydrofurano, thiolano. 1,1-dioxo-thiolano, 1,3-dioxolano, 
thiazolidino, imidazolidino, oxazoHdino, pyrazolidino, tetrahydropyrano, piperidino, 
urotropino, piperazino, N-methyl-piperazino, (2-(N-methyl)-N'-piperazinyl)-ethyl,.(4N r 
(2'-hydroxyethylj-1 N-piperazinyl), (2-(4N-(2*-hydroxyethyl)-1 N-piperazinyl)-ethyloxy), 
morpholino, 2-(N-morpholino)-ethyl group, as well as lactames, lactones, cyclic 
imides and cyclic anhydrides. 

The term "heterocycloalkenyl" refers to an unsaturated, substituted or unsubstituted, 
cyclic hydrocarbon group having 2 to 30 carbons atoms, preferably 2 to 20 carbon 
atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. Preferably, 
the heterocycloalkenyl group contains 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the 
ring, wherein one or more ring carbon atoms, independently of each other, are 
substituted by nitrogen, oxygen, or sulfur. Generally, one, two or three ring carbon 
atoms are substituted by nitrogen, oxygen, or sulfur, preferably one or two, more 
preferably one. The hetero atoms may be a part of the ring or substituents attached 
. ^9- *!? e nng, preferably they are a part of the ring. The heterocycloalkeny!. group has 
one. >5J two or .tii^e dquple^ bond?, preferably one or tw'p double bonds, more 
preferably one double bond; the double may be exocyclic or e'ridocycHc, preferably 
endocycjic. 

Concrete examples of a heterocycloalky! group comprise substituted or unsubstituted 
pyrrolinyi, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-dihydrothiophenyl, 1,1-dioxo- 
2,5^ihydro-thiophenyl, 2,5-dihydrothiophenyl, thiazolinyl, imidazolinyl, oxazolinyl, 
pyrazolinyl group. 

The term "aryl" refers to a carbocyclic, aromatic, substituted or unsubstituted 
hydrocarbon group having 5 to 30 carbons atoms, preferably 5 to 20 carbon atoms, 
more preferably 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. The aryl group has 
generally one, two, three or more rings, preferably one or two rings, more preferably 



WO 2004/099134 



11 



PCT/EP2004/004774 



one ring, wherein the rings may be connected by annellation or by a single bond. 
Generally, the aryl group has 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 ring carbon atoms, 
preferably 6, 7, 8, 9, or 10 ring carbon atoms, more preferably 6 ring carbon atoms. 
Concrete examples for a substituted or unsubstituted aryl group comprise substituted 
or unsubstituted phenyl, 4-fluord-phenyl, 3-flupro-phenyl, pentafluqrc>phenyl, 4- 
hydroxyphenyl, 3-nitro-phenyl, 4-(trifluoromethyl)-phenyl, 4-aniliriyl, 2-biphenylyl, 3- 
biphenyiyl, 4-biphenylyl, indenyi, 1-naphthyl, or 2-naphthyl, 1-anthracenyl, ,2- 
anthracenyl, 3-anthracen>i, group. 

The term "heteroaiyT refers to a aromatic, substituted or unsubstitiJted hydrocarbon 

group having 1 to 30 carbons atoms, preferably 1 to 20 carbon ajpms,. >mpre 

preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms, and, furthermore, the 

heteroaryl group has 1, 2, 3, 4, 5, or 6 hetero atoms, preferably 1, 2, 3, or 4, more 

preferably 1, 2 or 3 hetero atoms, further more preferably 1 or 2 heterp atoms arid, 

most preferably 1 hetero atom, which are independently of each other selected from 

oxygen, nitrogen and sulfur. The hetero atoms may be a part of the ring or a. part of 

the substituent, preferably, they are a part of the ring. The aryl group has generally 

one, two, three or more rings, preferably one or two rings, more preferably one ring, 

wherein the rings may be connebted by annellation or by a single bond. Generally, 

the heteroaryl group has 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 ring carbon 

atoms, preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 ring carbon atoms, as well as 1 , 2, 3, 

4, or 5 ring heteroatoms, preferably 1, 2, or 3 ring heteroatpms, further more 

preferably 1 or 2 ring heteroatoms, most preferably 1 ring heteroatom. 

Concrete examples for a substituted or unsubstituted heteroaryl group comprise 

* ■ ' ' ' ' 

substituted or unsubstituted furanyl, thiophenyl, pyrrolyl, oxazolyl, thiazolyl, 1- 

imidazolyl, 2-imidazolyl, 4-imidazolyl, 3-phenyM -pyrrolyl, isoxazolyl, isothiazolyl, 3- 

pyrazolyl, 1,2,3-triazolyl, 1 ,2,4- triazolyl, tetrazolyl, 4-pyridinyl, 3-pyridinyl, 2-pyridinyl, 

pyridazinyl, pyrimidinyl, pyrazinyl, indazolyl, 6-indolyl, benzimidazolyl, chinolinyl, 

isochinolinyl, purinyl, carbazolinyl, acridinyl, and 2,3'-bifuryl group. 

The term "aryl-alkyl" refers to an aryl group as defined above and an alkyl group as 
defined above. Therefore, an aryl-alkyl . group has at least one, two or more 
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substituted or unsubstituted aryl groups, preferable one or two aryl groups, more 
preferably one aryl group, as defined above, and further, one, two or more 
substituted or urisubstitute'd alkyl groups, preferable one or two alkyl groups, more 
preferably one alkyl group, as defined above. .. 

Concrete examples for a substituted or unsubstituted aryl-alkyl group comprise 
substituted or unsubstituted benzyl, 2-pheriyleth-1-yl, : p-tolyl-methyi, p-tolyl-ethyl, 2- 
(4-ethyl-phenyl)^eth-i-yl group p-tolyl, m-tolyl, o-tolyl, 2,3-dimethyl-phenyl, 2,4- 
dimethyl-phenyi; 2,5^imethyl-p'henyl, 2,6-dimethyl-phenyl, 3,4-dirnethyl-phenyl, 3,5- 
dimethyl-phenyl, 2,4,6-trimethyl-phenyl, benzhydryl (= diphenyl-methyl), trityl (= 
triphenyl-methyi), d-styryl, p-styryl. cumyl, 2-ethyl-phenyj, 3-ethyl-phenyl, 4-ethyl- 
phenyl, 2-fluoro-behzyl, 1-metHy1-2-flHoro^phen-6-yl, i-methyl-2-fluorb-pheii-4-yl, 1H- 
indenyl, ihdariyi, iridan1-on-2-yl, tetralinyi.j fluorenyl, (3-phenyl)-cyclopent-1-yl, 
dihydrdnaphthalinylVor (4%clohexyl)-phenyi, group. 

The term "heteroaryl-alkyl" refers to an heteroaryl group as defined above, and an 
alkyl group as defined above. Therefore, an aryl-alkyl group has at least one, two or 
more substituted or unsubstituted heteroaryl groups, preferably one or two heteroaryl 
groups, more preferably one heteroaryl group, as defined above, and further, one, 
two or more substituted or unsubstituted alkyl groups, preferable one or two alkyl 
groups/ more preferably one alkyl gro¥p;-a'8'defined ! iib6Ve. • 

"lubs^S^or unsublitufestf WMtififfi®®y? N-methyi-pyiTol-3-yl, 2-methyl- 
* pyrrol-fc^ 

1 pyridino4tfiyl t "2^ihla!Eblr2^>^thyK -te^Kydrpldd^lHoitri^lv 2-ettiyHndbl^1 -yl.- 3-ethyl- 
indol-1-yl, 4-methyl-pvridih-2-yl, 4-methyl-pyridin-3-yl, group. 

The term "aryl-Heteroaikyl" refers to an aryl group as defined above and a heteroalkyl 
group as defined above; Therefore; ah aryl-hetefoalkyl group has at least one, two or 
more substituted or unsubstituted 'aryl groups, preferable one or two aryl groups, 
more preferably one aiyl group, as defined above, and further, one, two "or more 
substituted or unsubstituted heteroalkyl groups, preferable one or two heteroalkyl 
groups, more preferably one heteroalkyl group, as defined above. 
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Concrete examples for a substituted or unsubstituted aryl-heteroalkyl group comprise 
phenoxy, phenyiamirio, diphenylamino, benzyloxy, dibenzylamirio, 2-methoxy-phenyl, 
3-methoxy-phenyl, 4-meihoxy-phenyl, 44thoxy-phenyl, 2-phenylethyloxy, 2- 
phehylethylamino^dr (2-(4-dimethylamirio^ alkyl 
group,' b^yf^^CO-CeHs);- phen>ia'ce'tyl : (-C<>«ri^e6^)i' phehacyl (-CHa-CO-CeHs) 
group. 

The term "heteroaryl^eteroaikyl" refers to a neteroary! group as defined above.and a 
heteroall^ group as'de^ 

least one 1 : "two or more substittited or unsubstit»-1iete^ preferablysone; 
or iwo 'heteroai^^gro^si morV^ 

arid X forther/bne,' ■•W'w-'-'ihdre'' substtu'ted ''6r unsubstituted heteroalkyl groups, 
preferably one or two heteroalkyl groups, more preferably one heteroalkyl group, as 
defined above. ' 

Concrete examples for a substituted or unsubstituted heteroaryl-heteroalkyl group 
comprise substituted Or unsubstituted 2-(4.pyridinorethyl>amino, 2-(4-pyridino- 
methyl)bxy, 2-(2-thiazolo-ethyl)-amino group. 1 

Combinations: Also within the scope of the present invention are combinations of 
two, three or more groups, preferably two groups listed above, which are not 
mentioned explicitly, for example aryl-heterbaryl, heterocycloalkyl-aryl, cycloalkyl- 
aryl. heterocycloalkyl-heteroaryl, cycloalkenyl-heteroaryl, heterocycloalkenyl-aryl, 
. etc.. ' ' " 

(Concrete examples therefore are 4-phenyl-cyclohex-1 -yl , 4-phenyI-cyclohex-1 ^en-1 - 
yi, 4-(2-pyridinyl)-cyclohex-1-yl, 4-(2-pyridinylj-cyclohex-1-en-1-yl, 4N-phenyl- 
piperazin-1N-yl, 5-phenyl-1 H-tetrazol-1-yJ, 4N-(2-(5-phenyl>thiazolyl)-piperazin-1N-yl 
group. 

The term "halogen" comprises fluorine (-F), chlorine (-CI), bromine (-Br), and iodine 
(-I), respectively. 
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The term ^electron withdrawing group 44 refers to a atom with a high electronegativity 
on the Pauling scale or a comparable group capable of withdrawing electrons, like 
groups having a double or triple bound and having hetero atoms like nitrogen/ 
oxygen and sulfur, The term ^electron/ withdrawing group 41 comprises further two 
single bound atoms or one double bound atom. Examples for an „electron 
withdrawing group" are the halogen atoms fluorine (-F), chlorine '(-CI), bromine (-Br), 
iodine (-1), and the double bound oxygen atom (=0). As ah example for the electron 
withdrawing group 44 , the cyano group (-CsN) may be given. Preferred as an w electron 
withdrawing group 44 are two single bound fluorine atoms (-Ffe and the double bound 
oxygen atom (=6), especially preferred is the thei double bound oxygen atom (=0). 

Glutamine: Throughout the description the expression "gl^amine" or "glutaminyi", 
respectively, should be considered in that n homoglutamine ,, or "homoglutaminyT, 
respectively, is also comprised within this wording, i.e., the amino acids mentioned 
above may have L and D configuration in the Fischer projection, as well as an amino 
group in a or p position of the carbon chain. Preferably the wording tt glutamine n or 
"glutaminyT comprises the group Ux-glutamine (-CO-CH(NH 2 HCH 2 )2-CO-NH 2 ) l L-<x- 
homoglutamine (-CO-CH(NH 2 HCH 2 )3-CO-NI-l2), and L-p-homoglutamine (-CO-CH 2 - 
CH(NH 2 HCH 2 j2-CD-NH2), most preferably L-a-glutamine. 

\ All' possible stereoisomers of' tRe^aimed compounds -are' included in the present 
inventiohVEspebiaily preferred for the glutamine group are the L-a-glutamine (-CO- 
CH(NH 2 HCHi)2-Cd-NH2), L-a-homoglutamine (-CO-CH(NH 2 HCH2)3-CO-NH2), and 
L-p-homoglutamine (-Cd-CH2-CH(NH 2 j-(CH2)2-CO-NH2) group, most preferred is the 
L-a-glutamine group. 

Concerning the stereoisomers of the prolin mimetica, all possible stereoisomers of 
the compounds having proline mimetica of the structural formulas (II) to (IX) of the 
present invention are included in this application. Especially, that configuration at the 
"a carbon atom" of the prolin-mimetica of the structural formulas (II) to (IX) of the 
present invention is preferred, which imitates the stereochemical configuration of the 
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naturally occiliring amino acid L-a-proline at its a carbon atom. Therefore, prolin 
mimetica of the structural formulas (ll) to (IX) of the present invention have preferably 
that sterochemical configuration at the "a carbon atom", Which corresponds to the 
stereochemical configuration of L-a-proline at its a carbon atom. 

Naturally occurring L-a-proline has an absolute S^cohfiguration at its a-carbon atom ; 
in the sense of the Cahn-lngold-Prelog nomenclature. If the carboxylic add group of 
L-a-proline is imitated by the cyario, 2H-tetrazoI-5-Vl, or phosphohic acid diph£nyl> 
ester group, the preferred configuration will 1 be "thd S configuration' at the d^carBdn u 
atom of the prolin mimeticum of the structural formulas (II) to (IX) of the present 
invention; in the case that the -COOH group of prolin is imitated by a boronic acid 
group, the absolute configuration at the a carbon atom of the prolin mimeticum of the 
structural formulas (II) to (IX) of the present invention will change to R due to the 
lower molecular mass of a boron atom compared with a carbon atom. Despite the 
fact that the absolute configuration of the a carbon atom of the proline mimetica of 
the structural formulas (II) to (IX) of the present invention may change due to the 
change of the substituents of the a carbon atom, the absolute configuration at the a 
carbon atom corresponding to that of the naturally occurring amino acid L-a-proline is 
always preferred. 

Where the compounds according to this invention have at least one chiral center, 
they may accordingly exist as enantiomers. Where the compounds possess two or 
more chiral centers, they may additionally exist as diastereomers. It is to be 
understood that all such isomers and mixtures thereof are encompassed within the 
scope of the present invention. Also comprised Within the present invention are all 
possible stereoisomers of compounds with proline mimetica having stereochemical 
centers other than that which corresponds to the a carbon atom of the L-a-proline. 

Preparation and isolation of stereoisomers: 

Where the processes for the preparation of the compounds according to the 
invention give rise to a mixture of stereoisomers, these isomers may be separated by 
conventional techniques such as preparative chromatography. The compounds may 
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be prepared in racemic form, or individual enantiomers may be prepared either by 
enantiospecific synthesis or by resolution. The compounds may, for example, be 
resolved into their components enantiomers by standard techniques, such as the 
formation of diastereomeric pairs by salt formation with an optically active acid, such 
as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoy|-|-tartaric acid followed by 
fractional crystallization and regeneration of the free base. The compounds may also 
resolved by formation ^of diastereomeric esters or amides, followed by 
chromatographic separation and removal of the chiral auxiliary. Alternatively, the 
compounds may be resolved using a chiral HPLC column. 

Pharmaceutical!/ acceptable salts: 

In view of the close relationship between the free compounds and the compounds in 
the form of their salts, whenever a compound is referred to in this context, a 
corresponding salt is also intended, provided such is possible or appropriate under 
the circumstances. 

The pharmaceutically acceptable salt generally takes a form in which an amino acids 
basic side chain is protonated with an inorganic or organic acid. Representative 
organic or inorganic acids include hydrochloric, hydrobromic, perchloric, sulfuric, 
nitric, phosphoric, acetic, propionic, glycolic, lartic, succinic, maleic, fumaric, malic, 
'lartaSc^ dfcricf ^benzoic;' ' v mancleiic f methiariiBslilfonic, hydrbxyethariesulforiic, 
berizenWulfbn oxalic, pamoic, 2^ri£phthalenesulfbnic, p-toulenesulfonic, 
cyclbte salicylic;, saccharide or trifluoroacetic acid; All pharmaceutically 

acceptable acid addition salt forms of the compounds of the present invention are 
intended to be embraced by the scope of this invention. 

Polymorph crystal forms: 

Furthermore, some of the crystalline forms of the compounds may exist as 
polymorphs and as such are included in the present invention. In addition, some of 
the compounds may form solvates with water (i.e. hydrates) or common organic 
solvents, and such solvates are also encompassed within the scope of this invention. 
The compounds, including their salts, can also be obtained in the form of their 
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hydrates, or include other solvents used for their crystallization, which are also 
encompassed Within the scope of this invention. 

Prodrugs: . 

The present invention further includes within its scope prodrugs of the compounds of 
this invention. In general, such prodrugs will be functional derivatives of the 
compounds which are readily convertible' In vivo into the, desired therapeutically 
active compound, thus, in these cases, the "methods of ^treatment of the present 
invention, the term "administering" s^all encompass the tr^ 
disorders described with prodrug versions of one onTioVe i of me: claimed ^rrip^hdsV' 
but which concerts to the ' above'specitled MmpotMTn 'vi'vo ait§r' : a^ministmW00 
the subject. Conventional procedures for the selectibW and preparation of suitable 
prodrug derivatives are described, for example, in "Design of Prodrugs", ed. H. 
Bundgaard, Elsevier, 1985 and the patent applications DE 198 28 113, DE 198 28 
114, WO 99/67228 and WO 99/67279 which are fully incorporated herein by 
reference. 

Protective Groups: 

During any of the processes for preparation of the compounds of the present 
invention^ it may be necessary and/or desirable to protect sensitive or reactive 
groups on any of the molecules concerned, this may be achieved by means of 
conventional protecting groups, such as those described in Protective Groups in 
Organic Chemistry , ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & 
P.G.M. Wuts, Protective Groups in Organic Synthesis . John Wiley & Sons, 1991 , fully, 
incorporated herein by reference, the protecting groups may be removed at a 
convenient subsequent stage using methods known from the art. 

Amino acids 

Examples of amino acids which can be Used in the present invention are L and D- 
amino acids, N-methyl-amino acids, aza-amino acids; a//o- and tfireb-fomis of lie and 
Thr, which can, e.g. be a-, p- or co-amino acids, whereof a-amino acids are preferred. 
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Examples of amino acids are: 

aspartic acid (Asp), glutamic acid'(Glu), argiriine (Arg), lysine (Lys), histidine (His), 
glycine (Gly), serine (Ser), cysteine (Cys), threonine (Thr), asparagine (Asn), 
glutamine (Gin), tyrosine (Tyr), alanine (Ala), proline (Pro), valine (Val), isoleucine 
(He), leucine (Leu)/ methionine' (Met), phenylalanine (Phe), tryptophan (Trp), 
hydroxyproline (Hyp), beta-alanine (beta-Ala), 2-aminobctanoic acid (Aoa), acetidine- 

: (i2)-carboxylic acid (Ace), pipecolic acid (Pip); 3-aminbprdpionic acid, 4-amirtobutyric 
acid and so forth, alpha-aminoisobutyric acid (Aib), sarcosine (Sar), ornithine (Om); 

" cltruiiine * (Cit) \ homoar^inine (Har),' t-butylalariine (f-butyl-Ala), t-butylglycine (f-butyl- 
Gly), N-methylisoleucine (N-Meile), phenylglycine (Phg), cyclohexylalanine (Gha), 

• norieucine (Nie), cysteic acid (Cya) and methionine sulfoxide (MSG), acetyl-Lys, 
modified amino acids such as phosphoryl-serine (Ser(P)), benzyl-serine (Ser(Bzl)) 
and phosphoryl-tyrosine (Tyr(P)), 2-aminobutyric acid (Abu), aminoethylcysteine 
(AECys), carbbxymethylcysteirie (Chic), dehydroalanine (Dha), dehydroamino-2- 
butyric acid (Dhb), carboxygiutaminic acid (Gla), homoserine (Hse), hydroxylysine 
(Hyl), c/s-hydroxyprdline (c/'sHyp), f/a/is-hyd'roxyproline (transHyp), isovaline (Iva), 
pyroglutamic acid (Pyr), nbrvaline (Nva), 2-aminobenzoic acid (2-Abz),. 3- 
amiribbenzoic acid (3-Abz), 4^ aminoberizoic acid: (4-Abz), 4-(aminomethyl)benzoic 
acid (Xmb), ; 4^(aminomemy1)cydo^ (4rAmc),. Penicillamine 

^(aminoo^no (aminbvanoic aicd), *1d^dc (aminodecahbic acid), H- 

* Aun (aminoundecaribic acid£ (amiriododecahoic acid). Further amino: acids 
are: indanvlgiycine (Igl), inddiirie-2^rbbxyiic acid (Idc); bctahydroindble-2-carbbxylic 
acid (bic), diammoprapibnic acid (Dpr); diamihbbutyric acid (Dbu)i haphtylalanine (1- 
*' jKtal) andX2:N^0. 4-aminbphehylalariihe (Phe(4-NH2)); 4^behzoy|phenylalanine (Bpa), 
diphenylajanine tpipj; ^Bi^phen^Snlne'' (Phe(4iBr)), 2K*lorophenylalanine 
(Pne(2-CJ))r 3^hlorophehy1alanf^ 4-chlorophenylaianihe (Phe(4-CI)). 

3,4Wilorophenyialan^^ 3-fluorophenylalanine (Phe(3-F))y 4- 

fluorophenylalanine (Phe(4-F)), 3,4-fluorophenylalanine (Phe(3,4-F 2 )), 
pentafluorophenylalanine (Phe(F 5 )), 4-guanidinophenylalanine (Phe(4-guanidino)), 
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homophenylalanine (hphe), 3-jodophenylalanine (Phe(3-J)j, 4-jodophenylalanine 
(Phe(4-J)),- 4-methylp&nylalanine (Phe(4-Me)). 4-nitropKenylalanine (Phe-4-N0 2 )), 
^phenylalanine" (Bip)^ ^ 4-ph®honomettiylphenylalanine (P'mp). cyclbhexylglycine 
(Ghg). 3-pyridinylalanine (3-Pal)/ 4-pyridiHylalanine (4-Pai), 3,4-deliydrdproline; (A- 
Pro), 4-ketopfoiine ^^etS^k^r^ih^^)? isonipecbtic 'acid (flip). : 1 ,2,3,4,- 
ietrahydro^ '(Tic); propai#glyane " (Pra);- 1 !- *6r. 

hydroxynorieucihe'^ (hTyr); ^odbtyrtsine^ (Tyr(3-J))^,5€' 

dijodotyrosine methyltyrairi*^ 

NO^ine gy^Ba," ( p^hc^yrt)sirte o; (T^6 3 H2))i ^al^lycine^- 1v 

amihoindane^&ol^ 

mithylpyrrol^ 

amlnofe^ diaminobutyric 
acid (Dab), ; 1 ,3Hjihydro-2Hiisbinble^carb6xylic acid (Disc), homocyleohexylalanine 
(hCha), homophenylalanine (hPhe or Hofj, f ra ns-3-phenyl-azetidine-2-carboxylic 
acid, 4-phenyl-pyrrolidine-2-carboxylic acid, 5^phenyl-pyrrolidine-2-carboxyiic acid, 3- 
pyridylalanine (3-Pya), 4-pyridylalanine (4-Pya), styrylal^nine, tetrahydroisoquinoline- 
1-carboxylic acid (Tiq); 1,2,3,4-tetrahydronomarrhane-3-carboxylic acid (Tpi), B-(2- 
thienryl)-alanine (Tha). 

"Peptides" are selected from dipeptides to decapeptides, preferred are dipeptides, 
tripeptides, tetrapeptides and pentapeptides. The amino acids for the formation of the 
"peptides" can be selected from those listed above. 

An "aza-amino acid" is defined as an amino acid where the chiral a-CH group is 
replaced by a nitrogen atom, whereas an "aza-peptide" is defined as a peptide, in 
which the chiral a-CH group of one or more amino acid residues in the peptide chain 
is replaced by a nitrogen atom. 

Other amino acid substitutions for those encoded in the genetic code can also be 
included in peptide compounds within the scope of the invention and can be 
classified within this general scheme. Proteinogenic amino acids are defined as 
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natural protein-derived ct-amino acids. Non-proteinogenic amino acids are defined 
as all other amino acids, which are not building blocks of common natural proteins. 

"Peptide mimetics" per se are known to a person skilled in the art. They are 
preferably defined as compounds which have a secondary structure like a peptide 
and optionally further structural characteristics; their mode of action is largely similar 
or identical to the mode of action of the native peptide; however, their activity (e.g. as 
an antagonist or inhibitor) can be modified as compared with the native peptide, 
especially vis & vis receptors or enzymes. Moreover, they can imitate the effect of the 
native peptide (agonist). Examples of peptide mimetics are scafFold mimetics, non- 
peptidic mimetics, peptoides, peptide nucleic acids, oligopyrrolinones, 
vinylogpeptides and oligocarbarhates. For the definitions of these peptide mimetics 
see Lexikon der Chemie, Spektrum Akademischer Verlag Heidelberg, Berlin, 1999. 

The aim for using these mimetic structures is increasing thb activity, increasing the 
selectivity to decrease side effects, protect the compound against enzymatic 
degradation for prolongation of the effect. 

The term "subject" as used herein, refers to an animal, preferably a mammal, most 
preferably a human, who has been the object of treatment, observation or 
experiment.. 

The term therapeutically effective amount" as used herein, means that amount of 
active compound or pharmaceutical agent that elicits the biological or medicinal 
response in a tissue system, animal or human, being sought by a researcher, 
veterinarian, medical doctor or other clinician, which includes alleviation of the 
symptoms of the disease or disorder being treated. 

As used herein, the term "composition" is intended to encompass a product 
comprising the claimed compounds in the therapeutically effective amounts/as well 
as any product which results, directly or indirectly, from combinations of the claimed 
compounds. 




WO 2004/099134 PCT/EP2004/004774 

21 

Carriers and Additives for galenic formulations: 

Thus, for liquid oral preparations, such as for example, suspensions, elixirs and 
solutions, suitable carriers and additives may advantageously include water, glycols, 
oils, alcohols, flavoring agents, preservatives, coloring agents and the like; for solid 
orar preparations such as, for exampie, powders, capsules, gelcaps and tablets, 
suitable carriers and additives include starches, sugars, diluents, granulating agents, 
lubricants, binders, disintegrating agents and the like. 

■ i>i -i**:'?- .O '"■ -.:*:■ '»*.::; : ; i-^' «/?^ Of-?- ■' -A" : '4 

Carriers, which can be added to the mixture, include necessary and inert 
• -svto " . ' ' ■ • 

phiarmaceutical excipients, including, but not limited to/suitable binders, suspending 

agents, lubricants, flavorants, sweeteners, prie^eivatives, " Ratings/ disintegrating 

agents, dyes and coloring agents. 

Soluble polymers as targetable drug carriers can include polyvinylpyrrolidone, pyran 
copolymer, polyhydroxypropylmethacrylamidephenbl, polyhydroxyethylaspartsmide- 
phenol, or polyethyleneoxidepblyllysine substituted with palmitoyl residue. 
Furthermore, the compounds of the present invention may be coupled to a class of 
biodegradable polymers useful in achieving controlled reiease of a drug, for example, 
pblyactic acid, polyepsilon caproiactone, polyhydrbxy butyeric acid, polyorthoesters, 
polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic 
block copolymers of hydrogels. 

Suitable binders include, without limitation, starch, gelatin, natural sugars such as 
glucose or betalactose, com sweeteners, natural and synthetic gums such as acacia, 
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium 
benzoate, sodium acetate, sodium chloride and the like. 

Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, 
xanthan gum and the like. 



Indications: 



) 
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The term "indications" comprises the following diseases, respectively, the following 
diseases in mammals, preferably humans, can be treated by the compounds of the 
present invention: 1 

metabolic diseases like impaired glucose tolerance, glucosuria, hyperlipidemia, 
metabolic acidosis, diabetes mellitus, non-insulin dependent diabetes mellitus, 
diabetic neuropathy and nephropathy and of sequelae caused by diabetes mellitus; 
neurodegenerative diseases; high blood pressure and disturbance of signal action 
at the cells of the islets of Langerhans and insulin sensitivity in the peripheral tissue 
in the postprandial phase; the metabolism-related hypertension and cardiovascular 
sequelae caused by hypertension; 

dermal diseases like skin diseases and diseases of the mucosae; , 
immune and autoimmune disorders, multiple sclerosis, and inflammatory 
conditions; arthritis; obesity; allograft transplantation; cancer; 

neuronal disorders as well as psychosomatic, neuropsychiatry and depressive 
illnesses, such as anxiety, depression, sleep disorders, chronic fatigue, 
schizophrenia, epilepsy, nutritional disorders, spasm and chronic pain. 
The indications above refer each to both acute and chronic form of the disease. 

^Fuith^r.^ttie fqljp^ng diseases can be treated by the compounds of the present 
invention:. , ...... 

hyperiipid^mi^, metabolic acidosis, diabetic neuropathy and nephropathy; and of 
sequelae caused by diabetes, mellitus in mammals; metabolism-related hypertension 
and cardiovascular sequelae caused by hypertension in mammals; for the prohylaxis 
or treatment of skin diseases and/diseases of the mucosae, autoimmune diseases 
and inflammatory conditions, and for the prophylaxis or treatment of psychosomatic, 
neuropsychiatric and depressive illness, and neurodegenerative diseases such as 
anxiety, depression, sleep disorders, chronic fatigue, schizophrenia, epilepsy, 
nutritional disorders, spasm, ajnd chronic pain, and a simple method for, the treatment 
of those disorders. 
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Most preferably, the following diseases can be treated by the compounds of the 
present invention: prediabetes, characterized by IGT, IFG or TGM, diabetes 
mellitus, preferably non-insulin-dependent diabetes mellitus (type 2 diabetes 
mellitus) and obesity. 

Classification of Diabetes 

The neyvly revised classification of diabetes mellitus is summarized in Table u 1 . 
Clinical diabetes may be divided, into four general ^ubc!asses;; inciudjng; (1) type 1 
(caused by beta cell destruction and characterized by absolute insulin deficiency) (2) 
type 2 (characterized by insulin resistance and relative insulin deficiency .(3) , ottyer 
specific types of diabetes (associated with various identifiable clinical conditions or 
syndromes) and (4) gestational diabetes mellitus. In addition to these clinical 
categories, two conditions - impaired glucose tolerance and impaired fasting glucose 
- refer to a metabolic state intermediate between normal glucose homeostasis and 
overt diabetes. These conditions significantly increase the later risk of diabetes 
mellitus and may in some instances be part of its natural history. It should be noted 
that patients with any form of diabetes might require insulin treatment at some point. 
For this reason the previously used terms insulin-dependent diabetes (for type 1 
diabetes mellitus) and non-insulin-depehdent diabetes (for type 2) have been 
eliminated. 

Table 1 . Classification of diabetes 

Clinical diabetes 

1 . Type 1 diabetes, formerly called insulin-dependent diabetes mellitus 
(I DDM) or "juvenile-onset diabetes" 

2. Type 2 diabetes, formerly called non-insulin-dependent diabetes (NIDDM) 
or "adult-onset diabetes" 

3. Other specific types 
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a) Genetic defects of f^ceil function (e.g- v maturity-onset diabetes of the 
ydiing [MODY] types 1 - 3 and point mutations in mitochondrial 

. DNA) "• ^ : " ' - ■ • • •> ■ 

b) Genetic defects in insulin action^ ^ 

c) 'Dl^ase'-'bf'^e^'^crin'e 1 ' pancreas; (e.g., pancreiatitis, trauma, 
pancreatectomy/ neoplasia, cystic ^fibrosis, ^ hemochromatosis; 

: fibrbcalculous pancreatopathy).: : J 

d) Eridocrinopathies (e:g. > acromegaly, Cusing-s syndrome, 
hyperthyroidism, ^ pheochrombcytbnla, glucagonoma, somatbstinoma, 
aidosterorioma) > ► : 

e) Drug or chemical induced (e.g., glucocorticosteroids, thiazides, 
diazoxide, pentamidine, vacor, thyroid hormone, phenytoin [Dilantin], 
(5-agonists, oral contraceptives) 

f) Infections (e.g., congenital rubella, cytomegalovirus) 

g) Uncommon forms of immune-mediated diabetes (e.g., "stiff-man", 
syndrome, anti-insulin receptor antibodies) 

h) Other genetic syndromes (e.g., Down, Klinefelter^, Turner's 
syndrome, Huntington's disease, myotonic dystrophy, lipodystrophy, 
ataxia-telangiectasia) 

4. Gestational diabeifes mellitus 

j/rlfe} p*$c&n*&? ' ^ -•f;r-'- •■ ■• .; : 

y*HO:\\ suq-fSftf: V<v .-v -v ; *». u.? . ... 

Risk categories r 
. ^ 1. ; Impaired fasting glucose - * 

2. Impaired glucose tolerance ' 

Type 1 Diabetes 

Patients with this disorder have little or no insulin secretory capacity and depend on 
exogenous insulin to prevent metabolic decompensation (e.g., ketoacidosis) arid 
death. • ' .< • . 
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Commonly but not always, diabetes appears abrubtly (i.e., over days and weeks) in 
previously healthy noh-obese children or young adults; in older age groups 'it may 
have 'a more : gradual onset. At the time of initial evaluation the typical patient often 
appears ill. has marked symptoms (e.g., polyuria, polydipsia, polyhagia, and weight 
loss), and may demonstrate ketoacidosis. Type 1 diabetes is believed to have a long 
asymptomatic preclinical stage often lasting years, during which pancreatic beta cells 
are gradually destroyed by an autoimmune attack that is influenced by HLA and other 
qenetic factors, as well as the environment. Initially, insulin therapy is essential to 
restore metabolism toward normal. However, a so-called honeymoon penod may 
follow and last weeks or moths, during which time smaller doses of insulin are 
required because of partial recovery of beta cell function and reversal of' insulin 
resistance caused by acute iilness^tnereafter, insulin secretory capacity is gradually 
lost (over several years). The association of type 1 diabetes with specific immune 
response (HLA) genes and the presence of antibodies to islet cells and their 
constituents provides strong support for the theory that type 1 diabetes is an 
autoimmune disease. This syndrome accounts for lese than 10% of diabetes in 
United States. 

Type 2 Diabetes 

Type 2, by far the most common form of the disease, is found in over 90 % of the 
diabetic patient population. These patients retain a significant level of endogenous 
insulin secretory capacity. However, insulin levels are low relative to the magnitude of 
insulin resistance arid ambient glucose levels. Type 2 patients are not dependent on 
insulin for immediate survival arid ketosis' rarely develops, except under conditions of 
great physical stress. Nevertheless, these patients may require insulin therapy to 
control hyperlgycemia. type 2 diabetes typically appears after the age of 40 years, 
has a high rate of genetic penetrance unrelated to HLA genes, and is associated with 
obesity. The clinical features of type 2 diabetes may be mild (fatigue, weakness, 
dizziness, blurred vision, or other non-specific complaints may dominate the picture) 
or may be tolerated for many years before the patient seeks medical attention. 
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Moreover, if the level of hyperglycemia is insufficient to produce symptoms, the 
disease may become evident only after complications develop.. 

Other specific types of Diabetes 

This category encompasses a variety of diabetic syndromes attributed to -q specific 
disease, drug, or condition. Genetic research has provided new insights into 
pathogenesis of MODY, which -was formerly included as a form of type 2 diabetes. 
MODY encompasses several genetic defects of beta cell function, among which 
mutations at several genetic loci on different chromosomes have been identified. The 
most common forms - MODY type 3 - is associated with a mutation for a 
transcription factor encoded on chromosome 12 named hepatocyte nuclear 1a (HNF 
1, also known as TCF1) and -MODY type 2 is associated with mutations of the 
glucokinase gene (on chromosome 7) Mutations of the HNF-4a gene (on 
chromosome 20) are responsible for type 1 of MODY. Each of these conditions is 
inherited in an autosomal dominant pattern. Two new rare forms of MODY are 
associated with mutations of the HNF-10 (on chromosome 17) and an insulin gene 
transcription factor termed PDX-1 or 1 DX-1 (on chromosome 13). 

is usually made 

4 '6h r " clinical ^groundsV^'Hbweve'r, a small subgroup of patients are difficult to classify, 
f that 1 is, they' ^display features'cbmmbn to both type 1 and 2^diabetes. Such patients 
are commonly nbrvobese and have reduced insulin secretory capacity that is not 
sufficient to make them ketosis prone. Many initially respond to oral agents but, with 
time , require insulin. Some appear to have a slowly evolving form of type 1 diabetes, 
whereas others defy easy categorization. 

Gestational Diabetes 

The term gestational diabetes describes women with impaired glucose tolereance 
that appears or is first detected during pregnancy. Gestational diabetes usually 
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appears in the 2 nd or 3 rd trimester, a time when pregnancy-associated insulin 
antagonistic hormones peak. After delivery, glucose tolerance generally (but not 
always) reverts to normal. 

Diagnosis .... : ^ ■ '' . . 

The diagnosis of diabetes is usually straightfonward when the classic symptoms of 

polyuria, polydipsia; and weight loss; ^are present; All that is [required is a^ random- 

plasma glucosie measurement from venous * blobd that Ms 200^ mg/dL-dr greatest' 

diabetes is suspected but hot confirmed toy a- random- gluco^ 

screening test of choice is overnight fasting plasma glucose level. The diagnosis is 

established if fasting is equal to or greater than 126 mg/dL on at least two separate 

occasions. 

Related conditions 

Impaired Glucose Tolerance and Impaired Fasting Glucose 

Impaired glucose tolerance (IGT) and impaired fasting glucose (IFG) are terms 
applied to individuals who have glucose levels that are higher than normal, (under 
fed or fasting conditions, respectively) but lower than those accepted as diagnostic 
for diabetes mellitus. Both conditions are associated with an increased risk for 
cardiovascular disease, but do not produce the classic symptoms or the 
microvascular and neuropathic complications associated with diabetes mellitus. In a 
subgroup of patients (about 25 to 30 %), however, type 2 diabetes eventually 
develops. 
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Impaired Glucose Metabolism 

Impaired Glucose Metabolism (IGM) is defined by blood glucose levels that are 
above the normal range but are high enough to meet the diagnostic criteria for type 2 
diabetes mellitus. The incidence of IGM varies from country to country ,rbut usually 
occurs 2-3 time more frequently than overt diabetes: Until recently, individuals with 
IGM were felt to be pre-diabetics, but data from several epidemiological studies 
argue that subjects with IGM are heterogeneous with respect to their risk of diabetes 
and their risk of cardiovascular morbidity and mortality. The data suggest that * 
subjects with IGM , in particular, those with impaired glucose tolerance (IGT) , do not 
always develop diabetes, but whether they are diabetic or not, they are, nonetheless, 
at high risk for cardiovascular morbidity and mortality: Among subjects with IGM, 
about 58 % have Impaired Glucose tolerance (IGT), another 29 % have impaired 
fasting glucose (I FG), and 13 % have both abnormalities (IFG/IGT). As discussed 
above, IGT is characterized by elevated post-prandial (post-meal) hyperglycemia 
while IFG has been defined by the ADA (American Diabetes Association) on the 
basis of fasting glycemic values. 

The categories of (ai) normal glucose tolerance ,(NQT), (b) impaired glucose 
^atiabbiis^ diabetes mellitus; are periodically revised and 

of the American-Diabetes Association (ADA). The 
r isfctudl vialu'es as defined in "Report of the "Expert Committee on ,the Diagnosis and 
Classification of Diabetes Mellitus. Diabetes Care (26) f, 2003, 5-20" and The 
Diabetes Ready-Reference Guide for Health Care Professionals, 2000, published by 
the American Diabetes Association" are: 

a) Normal Glucose Tolerance (NGT) = fasting glucose level < 6.1 
mmol/L or less than 110 mg/dl and a 2h post-prandial glucose level 
of < 7.8 mmol/L or < 140 mg/dl. 

b) Impaired Glucose Metabolism (IGM) is impaired fasting glucose (IFG) 
defined as IFG = fasting glucose level of 6.1 - 7.0 mmol/L or 110 - 
126 mg/dl and/or impaired glucose tolerance (IGT) = a 2h post- 
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prandial gliicose level (75 g OGTT) of 7.8 - 1 1.1 mmol/L or 140 
200 mg/dl). 

c) Type 2 diabetes = fasting giiicose of greater than 7 mmol/L or 126 
mg/dl or a 2h post-prandial glucose level (75 g OGTT) of greater than 
11.1 mmdl/L or 200 mg/dl. 

These criteria were defined using the. WHO recommended : .c^nditipns for 
administration of an oral glucose tolerance test (75 ,g OGTT) I, e., flie oral 
administration of a glucose load containing the equivalent rof .75^g of, anhydrous, 
glucose dissolved W Waters with a blood sampleutakeq:%hou^^ ! : j3^a^a|^^' 
post-prandial glucose; : Other OGTT^test OTnditiona-have. confirmed^e iassoctetej: 
risks of the IGT arid IFG categories including: 1) using 50 g glucose instead of 75,g, 
2) using a casual (non-fasting) glucose sample as the analyte, and 3) analysing the 
post-prandial glucose at 1 hour rather than 2 hours post-glucose load. Under all of 
these conditions, the glycemic categories defined above have been linked to the 
increased risks described below, but the standardized OGTT is preferred in order to 
minimize variations in test results. 

Insulin resistance is not primarily due to a diminished number of insulin receptors but 
to a post-insulin receptor binding defect that is not yet understood. This resistance to 
insulin responsiveness results in insufficient insulin activation of glucose uptake,- 
oxidation and storage in muscle and inadequate insulin repression of lipolysis in 
adipose tissue and of glucose production and secretion in the liver. 

Accordingly, the compounds and combinations of the present invention are 
eespecially useful for the treatment of pathological states, selected from the group 
consisting of IGT, IFG and IGM. 

Summary of the invention 



The present invention provides a compound of the formula 
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NR 1 R 2 - C(=EWG1)-(CR 3 R 4 )„ - CR 5 R 6 .- CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1 ; 

wherein R 1 :, R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , ,R 8 , R 9 , R 10 . and R\l, independently of each other, 
are 

- a hydrogen atom (-H), or an alkyl, alkenyt, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heterpalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 20 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 21 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 22 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 23 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 24 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-QO-NHR 25 ; -CO-NR 26 R 27 ), an amido group (-HN-CO-R 28 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SQ2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 29 ; -SO 2 -NR 30 R 31 ), ah amidosuifone 
group ^-NH^SOz-R 32 ), a sulfone group (-SO2-R 33 ), a phosphoric acid group 
.(iQP.(=P)COH) 2 ), a phosphpric acid estergroup (-OP(=6)(OR 34 )(OR 35 )), a 

phpsphqnic acid group (-P(=0)(bH) 2 ), an phosphonic acid ester group (- '"" 

. ^:^m*JAv Mg&vigifrii- Vc'^j^s: avis-.™-, ••,?-•?.■-. . r - 
^P(^|(gR^(OR| 7 )) {l a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 

^group (-$H);/a thipether group (-S-R 38 )^ a hydroxy group (-OH)'; ah alkoxy group 

(^O-R 39 ) , a tetrakole group, ah amino group (-NH 2 j, or a N-substituted or N.N-' 

disubstituted amino group (-NHR^f-NR 4 ^ 42 ); : - 

- which each independently can be substituted with one or more substituehts, 
which can be the same or different; and, 
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- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 . r6 . R? . r8 . r9 - r1 °> 
and R 11 , as well the pairs R^R* R^R 31 , R^/R 35 , R 36 /R 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 

- wherein the sub^ ^'jf^i ^ .*•!' 
R 32 ^33' R^, R^/rK R 3 ^! R 3 ^. r39 . R 4 *. R 41 , and R 42 i ndependently "of each other 

are a hydrogen atp^ 

cycloaike^ : 
heterocycloalkyli he^cycl^ikenyi, a^/heteroaiyi, aryl-alkyi/heteroaryl- 

alkyl, aryi-heteroalkyl, heteroaryi-heteroalkyl group; and 

- wherein EW.01 and EWG2 are eactfindep^ 

and; • 

wherein the group PM 
has the formula (II) • 




- wherein X 1 is CR 51 R 52 . 0, S, SO, S0 2 or NR ; and 

. - wherein X 2 is CR^R 55 , 6, S, SO. S0 2 , or NR 56 ; and 

wherein R 51 , R 52 , R 53 , R 54 , R 55 , and R 56 . independently of each other, are 

- a hydrogen atom (-hi); or ah alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkehyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl. heteroaryl-alkyl, aryl- 
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heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 60 ), a boronic acid group (-B(OH) 2 ), a cyano group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 61 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 62 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NHCOR 64 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 65 ; -CO-NR 66 R 67 ), an amido group (-HN-CO-R 88 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SOrNHa), a N-substituted or N,N- 
djsubstituted sulfonamide group (-SO2-NHR 69 ; -SOrNR 70 R 71 ), an amidosulfone 
group (-NH-SO2-R 72 ), a sulfone group (-SO2-R 73 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group > (-OP(=0)(OR 74 )(OR 75 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P^OXOR^XQR 77 )), a halogen atom, a trifluormethyl group (-CF3), a thiol 
group (-SH); a thioether group (-S-R 78 ), a hydroxy group (-OH); an alkoxy group 
(-O-R 79 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 80 ; -NR 81 R 82 ); and 

which, independently of each other, can be substituted with one or more 
substifuents, : wh,ich,ce and, 

wh^ce|n opjtio^ R 52 , R 53 , R 54 , R 55 , and R 58 , if 

present, as,wel| as^ejjairs R^/R 67 , R 70 /R 71 , R 74 /R 75 , R^/R 77 and R^/R 82 , 
.In^e^ndenfly of (Ba^i othe^may.fpmi a : part'of a ring; and; 

- wherein the substituents R 88 , R 61 , R 82 , R 63 , R*\ R 85 , R 86 , R 67 , R^R 69 , R 70 , 
R 71 R 72 , R 73 , R 74 , f R 75 , R 78 R 77 , R 78 , f R 79 , R 80 , R 81 , and R 82 , independently of 
each other are a hydrogen atom (-HX or an alkyl, aikenyl, alklnyl, 

1 cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 
group; and 
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wherein A- is _ .v ;... ., 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cyclpalkenyl, 
cycloalkinyl, heterpalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocyclbalkenyt aryi, heteroaryl, aryl-alkyli, heteroaryijalkyi, aryl- 
heteroalkyl, heteroaryl-heteroalkyi group or, a carbaldehyde (-CHO), a 
ketone group (-CQrB 100 ), a boronic acid group (^O^fe), a c y ano fl^P 
(-ON), a carbpxyjic acid group (rCOOH), a carbpxylic acid ester group 

. .. ;(-QQOR 10 !), : a ca^ 

hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamlc acid group 
(£Q r NR™ 3 (Q$), a P r substj1wtgd ^ (-CONH(OR 104 )). a 

carbpxamide group (-COrNHz), a ^ 

acid amide group, (-CO-NHR 105 ; -CO-NR 106 R 107 ), an amido group (-HN-CO- 
R 108 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or.N.N-disubstituted sulfonamide group (-S0 2 -NHR 109 ; -SO2- 
NR 110 R 111 ), an amidosulfone group (-NH-SOz-R 112 ), a sulfone group (-SO2- 
R 113 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric add ester group 
(-OP(=0)(OR 114 )(OR 115 )) I a phosphonic acid group (-P(=0)(OH)2). an 
phosphonic acid ester group (-P(=Q)(OR 116 )(OR 117 )), a halogen atom, a 
trifluormethy! group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 118 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 119 ), a tetrazole group,. an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 120 ; 
-NR 121 R 122 ); and 

- which, independently of each other, can be substituted with one or more 
'substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 106 /R 107 , R 110 /R 11 \ R 114 /R 115 . R 116 /R 117 and 
R 121 /R 122 , independently of each other, may form a part of a ring; and 

• ■ • ( ■ : • ' ■ ..... 

•' , ., .... . n100 D 101 D 102 D 103 p104 R 105 R 106 R 107 R 108 

r wherein the substituents R , R ,R ,R ,K , K , k . , k , k , 
R 109 , R 110 , R 111 , R 112 , R 113 , R 114 . R 115 , R 116 , R 117 , R 118 . R 119 . R 120 . R 12 \ and 
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R 122 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyi, heteroalkinyl, heterocycloalkyl, heterocycioalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 
has the formula (III) 

■'• < 




- wherein X 3 is CR 131 R 132 ,O.S, SO, S0 2 , or NR 133 ; and 

- wherein R 131 , R 132 , and R 133 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyi, heteroalkinyl, heterocycloalkyl, 

heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
groUp ; ( ? CQ^R 140 j, a bpronic acid group (tB(OH)2), a cyano group (-C=N), a 
carboxylic acid group (tCOOH), a carboxylic acid, ester group (-COOR 141 j, a 
carboxylic acid anhydride group (-CO-O-CO-R 142 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-subsfrtuted hydroxamic acid group (-CO-NR 143 (OH)), a O- 
substjtuted hydroxamic acid group (-CQ-NH(OR 144 )), a carboxamlde group 
(-QO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 145 ; -CO-NR 14 ^ 147 ), an amldo group (-HN-CO-R 148 ), ,a sulfonic acid 
group (-S63H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N- 
disubstituted sulfonamide group (-SO2-NHR 149 ; -SO 2 -NR 150 R 151 ), an 
amidosulfone group (-NH-SO2-R 152 ), a sulfone group (-SO2-R 153 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
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(-OP(=0)(OR 154 )(OR 155 )), a phosphonic acid group (-P^OXQHfe), an 
phosphonfc acid ester group (-P(=0)(OR 156 )(OR 157 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group ( 7 SH); a thioether group (-S-R 158 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 159 ), a tetrazole group, an amino 
group (rNH 2 ), or a ^substituted or N.N-disubstjtuted amino. group (-NHR 16p ; 
-NR 161 R 162 ); and ,. ' 

- which, Independently of each other, can be substituted with one or more 
substituents, which can be the^same or different; a;nd, . , , . ;. . , v 

- wherein optionally, the the pair R 131 /R? 32 , if present, as. w#f! the pairs. R^/R 147 , 
R iso /R i5i ( R 154 /R 155 , R 156 /R 157 and R 161 /R 162 , independent Of each other, may 
form a part of a ring; and 

- wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 . 

R 149 R 15 0> R 151 f R i« R 153 R 154_ R 155 R 15 7> R 15B R 159^ R 160 R 1« gnd 

R 162 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyi, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 2 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyi, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryi-heterbalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 180 ), a boronic acid group (-B(OH)2), a cyano group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 181 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group 



) 
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(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 185 ; -CO-NR 186 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-s,ubstituted or N,N- 
disubstituted sulfonamide group j(r^NHR ip ; ; ^O^R 1 "R: M Xan_ ; ^ 
amidosulfone.group (-NH-SO2-R 192 ), a sulfohe group (-SQ2-R 1 . 93 ). a phosphoric 

. acid group (7QP(=0)(OH) 2 ), a phosphoric acjd ester group . 
(-OP(=0)(OR 19 ^)(OR 195 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phdsphonic acid ester group. (^tPKOR^XOR 197 )), a halogen atom, a 

^fylfluonnf^-^p'(^Fs)', a thiol group (-SH); a ttiioether group (-S-R 198 ), a 
hydroxy group (-OH); an alkoxy group (-6-R 199 ), a tetrazole group, an amino 

: group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR 200 ; 
-NR 20 ^ 202 ); and '.. 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^ 88 /R 187 , R 190 /R 191 , R 194 /R 195 , R 196 /R 197 and 
R^VR 5 " 2 independent of each other, may form a part of a ring; and 

. - . .' wherein the substiUients R 1 ^R 181 , R^ 82 . ,R 183 . R 184 . R 185 ) R 186 , R 187 , R 188 . 
'^^^ and 

R? 92 , independently of each other are a hydrogen atom (-H), or an alkyi, 
; alkenyl, alkinyl, cycloalkyl, cycloalkenyi, cycloalkihyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocyeloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl. aryl-heteroalkyl. heteroaryl- 
heteroalkyl group; 

or wherein the group PWI 



has the formula (IV) 
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wherein R 211 and R 212 , independently of each other, are 
a hydrogen atom (-H); or an alky!, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heteropycloalkenyl, aryl, heteroaryl, aryl-alkyi, K&erbkiry^ 
heteroalkyl, heteroaiyl-heteroaikyrgrbup or, a " carbaldehyde (^GHb), a ketone 
group (-CO-R 220 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 221 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 222 ), a hydroxamic acid group 
(-CO-NH(OH)). a N-substituted hydroxamic acid group (-CO-NR 223 ^)), a O- 
substituted hydroxamic acid group (-CO-NHtOR 224 )), a carboxamide group 
(-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 225 ; -CO-NR 22 ^ 227 ), an amido group (-HN-CO-R 228 ), a sulfonic acid 
group (-^SOsH), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 229 ; -Spz-NR^R 231 ), an 
amidosulfone group (-NH-SO2-R 232 ), a sulfone group (-SO2-R 233 ), a phosphoric 
acid group (-OP(=0)(OH^), a phosphoric acid ester group 
(-OP(=0)(OR 234 )(OR 235 )), a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (^P(=Q)(OR 236 )(OR ?37 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 238 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 239 ), a tetrazole group, an amino 
group (-NhbXpr a N-substituted or N.N-disubstituted amino group (-NHR 240 ; 
-NR 241 R 242 ); and 



which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 



\ 

I 
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- wherein optionally, the pairs R 226 ^ 227 , R 230 /R 231 , R 234 /R 235 , R 236 /R 237 and 
R 241 /R 242 , independenly of each other, may form a part of a ring; and 

- wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 
R 229 , R 230 , R 231 , R 232 , R 233 , R 234 , R 235 , R 236 , R 237 ; R 238 , R 239 , R 240 , R 241 , and 
R 242 independently of each other are a hydrogen atom (-H), or ah alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroaikyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

- wherein A 3 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroaikyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl* aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 2 ^ 0 ), a boronfc acid group (^B(OH)2), a cyano group (tC=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 261 ), a 
carbox^ky^ acid group 

substituted hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 265 ; -CO-NR ?6 ^R 267 ), an amidp group (-HN-CO-R 268 ;), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 269 ; -SO2-NR 270 R 271 ), an 
amidosulfone group (-NH-SO2-R 272 ), a sulfone group (-SCVR 273 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP^OXQR^XOR 275 )), a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (-P(=0)(OR 276 )(OR 27 T)), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 278 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 279 ), a tetrazole group, an amino 
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group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 280 ; . 
-NR 28 ^ 282 ); and 

- which; independently of each other, can be substituted with one or more 
substjtuents, which can be the same or different; and, .. 

- wherein optionally, the pairs R 2 */R^^^ * 
R^W 82 , independent of each other, may form a part of a ring; and ; 

- wherein the substitu^^ 

:R ?69 ( r27o, .(^?^/iR^-g^^R^ 4 i : B6^R^^ : - B 27 ^; R 2 ^^%l«^ l cand^ 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alklnyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyi, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 




- wherein X 4 is CR 291 or N; and 

- wherein X 5 js CR 292 or N; and 

- wherein R 291 and R 292 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyi, heterocycloalkyl, 
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heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 300 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 301 ), a carboxylic acid anhydride group (-CO-O-CO-R 302 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 303 (OH)), a O-substituted hydroxamic acid group (-CO-NHCOR 304 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 305 ; -c6-NR 306 R 307 ), an amido group (-HN^CO- 
R 368 ), a sulfonic acid group (~S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 309 ; -SO2- 
NR 310 R 311 ) f an amidosuifone group (-NH-SO2-R 312 ), a sulfone group (&O2- 
R 313 ), a phosphoric acid group (-OP(=0)(OH) 2 ) l a phosphoric acid ester group 
(.OP(=0)(OR 314 )(DR 315 )) > a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (^(=0)(6^ 316 )(OR 317 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 318 ), a 
hydroxy group (-OH); an alkoxy group (-OR 319 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 320 ; 
-NR 321 R 322 ); and 

which, independently of each other, cart be substituted with 6ne Or mote 
.luibstituents, wtiich can be the same or different:; and, 

herein optimally, the the pair R^/R 292 , if present, as well the pairs' R 306 /R 307 , 
R3ib /R 3ii ;r314/ R 315 ;^316 /R 317 and ftrt/^B j h dependenly of each other; may 

form a part of a ring; and 

- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 f R 306 , R 307 , R 308 , 

R 309 p310 R 311 R 312 p313 R 314 R 315 R 316 R 317 R 318 R 319 R 320 p.321 ; an( j 

R 322 f independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
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heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 4 is 

a hydrogen atom (-H); or an alkyl, alkenyi, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl/ heteroalkihyi; heterocycloalkyl, 
neterocycibalkenyl, aryl , heteroaryl, aryl-aikyl, heterparyl4[lkyi ', aryl-. 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group a boronic abid 'group (-W(OH)z), a cyano group 

7a carboxylic alb&gndupt^d^)^, a^i^^^ctW^^r^n^Sp 
(-COOR 341 ), a carboxylic acid anhydride group (-CO-O-CO-R 342 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NH(OR 344 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 345 ; -CO-NR 34 ^ 347 ), an amido group (-HN-CO- 
R 348 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 349 ; -SO2- 
NR^R 351 ), an amidosulfone group (-NH-SO2-R 352 ), a sulfone group (-SO r 
R 353 ), a phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(-OP(=0)(OR 354 )(OR 355 )), a phosphonlc acid group (-P(=0)(OH) 2 ), an 
phosphoric acid ester group (-P^OXOR^XOR 357 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 358 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 359 ), a tetrazole group, an amino 
group (-NH 2 ), N or a N-substituted or N.N-disubstituted amino group (-NHR 360 ; 
-NR^R 362 ); and 

which, independently of each other, can be substituted with one or more 
substituents', which can be the same or different; and, 

wherein optionally, the pairs R^/R 347 , R^/R 351 , R 354 /R 355 , R 356 ^ 357 and 
R 361 /R 362 , independent of each other, may form a part of a ring; and 



) 
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wherein the substituents R 340 , R 341 , R 34 * R 343 , R 344 , R 345 , R 346 , R 347 , R 348 , R 349 , 
R 350 , R 351 ,R 352 , R 353 , R 354 , R 355 , R 356 , R 357 , R 358 , R 359 , R 360 , R 361 . and R 362 , 
independently of each other are a hydrogen atom (-H), or an alkyl, alkenyl, 
alkinyl, cycloaikyi, cycloaikehyl; cycloalkinyl, heteroalkyli heferbalkenyl, 
heterdalkihyl, hetefocyclbalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl- 
alkyl, heteroaryi-aikytf heteroaryl-heteroalkyl group; 



or wherein, the. group PM 
has the formula (VI) 



371 



372 




(VI) 



wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 

Kydrog§n«atonicfeM^O0|an il^jl^^lgn^ cycloaikyi, cycloalkenyl, 

/■idy-cioai^ 

heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 

-ketone group (-CO,R^°),-a bprpnlc add group (-9(OH)2), ( a.cyano group 
(iCsN), a carboxylic acid group L (-GPQH),a caitoxylic acid ester gro 

^ICOOR^ya carboxylic acid anhydride group (-QO-O-pO-R 382 ), a . ■ 
?hydroxamiciacid group (^GQ-f)JH(OH)),.a Nrsuhstituted hydroxan^ic.acld group 
^COrNR^OH));-.^ a 

♦ carboxaniide group.(4CO-NH 2 ), a N-substituted or N.N^isubst'jtuted carboxylic 
acid amide group, (.QQvNHR 38 ?; group (-HN-CO- 

R 388 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N-disubstituted sulfonamide group (-SOrNHR 389 ; -SO2- . 
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NR 390 R 391 ), an amidosulfone group (-NHrSO^R 392 ), a sujfone growp (-SOz- 
R 393 ), a phosphoric acid group (-OP(=0)(QH)2), a phosphoric acid ester group 
(-OP(=OJ(OR 394 )(QR 395 ))r a phosphonic.acid:gro^ an 
phdsphdmc^^ 

trifluormethyl gr0up (-CF 3 ). athiol group^lfca thioether group 0-S-R 398 ), a 
hydroxy group (^OH); an a^ 

group^(-NH 2 ), or a N-substituted<pj N.N^isubstituted.amiij group (-NHR^ 00 ; 
-NR^R^ 2 ); and : ^;?-J^u^i:-A<r- :., ■ . r-v>-, 7v .., 

which; independently of.e^ 

substituents- whjch clan be the same or F different;,and, 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R 386 /R 387 , R 390 /R 39 \ R 394 /R 395 , R 396 /R 397 and R^/R 402 , independent of 
each other, may form a part of a ring; and 

. it . ... . • D 380 D 381 D 382 0 383 p384 p385 R 386 R 387 R 388 

- wherein the substituents R , R , R . , R , R , K , k , k , n , 
R 389 , R 390 , R 391 , R 392 , R 393 , R 394 , R 395 , R 396 , R 397 , R 398 , R 399 , R 400 . R 40 \ and 
R 402 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroaikenyi, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-ajkyl, heteroaryl-alkyl, aryl-heteroalkyi, heteroaryl- 
heteroalkyl group; or 

alternatively; the two groups R 37 - and R 372 can be together an oxo ( 
hydroxyimino (=N-dH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo ( 
hydroxyimino (=N-OH) group; arid ; 



=0) or 
=0) or 



wherein A 5 is 
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a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroaikinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 420 ), a boronic acid group (-B(OH)2), a cyano group (-<>N j, a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 421 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group 
(-CQ-NH(OH)), a N-substituted hydroxamic acid group ^Cb-NR 423 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 424 )), a carbpxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 425 ; -CO-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 429 ; -SO 2 -NR 430 R 431 ), an 
amidosulfone group (-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(^OP(=0)(OR 434 )(OR 435 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 436 )(OR 437 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 438 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 439 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted, or N.N-disubstituted amino group (-NHR 440 ; 
-NR 441 * 442 ); and ■■.>-[■ ■ - ' ' 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 426 /R 427 , R^/R 431 , R^/R 435 , R 436 ^ 437 and 
R 44i /R 442 independenly of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 42 \ R 422 , R 423 , R 424 , R 425 , R 42 ® r 427 , r 428 , 
R 42 ?, R 430 , R 431 , R 432 , R 433 , R 434 , R 435 , R 436 , R 437 , R 438 , R 439 , R 440 , R«\ and 
R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
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heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (VII) .. 




- wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 

- wherein A 6 is a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
. alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-CsN), a carboxyllc acid group (-COOH), a carboxylic acid ester group 
(-COOR 461 ), a carboxylic acid anhydride group (-CO-0-CO-R 462 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 463 (OH)) f a O-substituted hydroxamic acid group (-CO-NH(OR 464 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 465 ; -CO-NR 466 R 467 ), an amido group (-HN-CO- 
R 4€i8 ), a sulfonic acid group (-SO3H), a sulfonamide group (-S02-NH2), a N- 
substituted or N,N-disubstituted sulfonamide group (^SOrNHR 469 ; -S0 2 - 
NR 47<? R 471 ), an amidosulfone group (-NH-SO2-R 472 ), a sulfone group (-SO2- 
R 473 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
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(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(QH)2), an . 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ). a thiol group (-SH); a thioether group (^S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 479 ), a tetrazole group, ah amino 

- group (-Nhfe)* or a N-substituted or N.N-disubstrtuted amino group (-NHR 480 ; 

. NR 481 R 482 ); 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- herein optionally, the pairs R 466 /^ 4 ^, R 470 /R 471 , R 474 /R 47 ?, R 476 /R 477 < and 
R^/R 482 , independent of each other, mky form a part of a ring; and 

- wherein the substituents R 460 , R 46 ?, R 462 . R 4 - 63 , R 484 , R 465 . R 466 . R 467 , R 468 ; 
R 469 , R 476 , R 471 . R 472 , R 473 , R 474 i R 475 , R 478 , R 4 ™ R 478 , R 47 ?, R 480 , R 481 , and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyi, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

■ ij -'>-- i ■■• • ' ' 

has the formula (VIII) 




A 7 (VIII) 
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wherein X 6 is selected from CR 49 ^ 491 , 0, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 . when the bond between X 6 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and .. 

wherein X 7 is selected from CR 497 or N, when the bond-between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 . R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterpcycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 500 ), a boronic acid group (-BfOHk). a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 501 ), a carboxylic acid anhydride group (-CO-O-CO-R 502 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^COH)), a O-substituted hydroxamic acid group (-CO-NHCOR 504 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NH R 505 ; -CO-NR^R 507 ), an amido group (-HN-CO- 
R 508 ), a sulfonic acid group (^S0 3 H), a sulfonamide group (-SO2-NH2), a N- .;. 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 509 ; -S0 2 - 
NR 510 R 511 ), an amidosulfone group (-NH-SO2-R 512 ), a sulfone group (-SO2- 
R 513 ), a phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(-OP(=0)(OR 514 )(OR 515 )), a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (-P(=0)(OR 518 )(OR 517 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 518 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 519 ), a tetrazole group, an amino 
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group (-NH 2 ), or a N-substituted or N f N-disubstituted amino group (-NHR 520 ; 
-NR 52 ^ 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 . R 493 , R 494 , R 495, R 496 , and 
* R 497 , if present, as well as the pairs R^/R 507 , R 510 /R 511 . R 514 /R 515 , R 5i6 /R 517 and 
R 52i /R 522 j independehly of each other, may form a part of a ring; and 

wherein the substituents : R™ R 501 , R 502 . R 503 , R 504 . R 505 , R 506 , R 507 , R 508 . R 509 , 
r6 io R sii f ^h* &\&«,f?* y P*«.,#% R 518 . R 519 . R 520 , R 521 , and R 522 , 
independently of each other; are a .hydrogen atom (-H), or an alkyl, alkenyl, 
alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocyclpalkenyl, aryl, heteroaryl, aryl- 
alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group; and 

wherein A 7 is 

a hydrogen.atpm (-H); or an. alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
he^ro^yclpa^ aryl- 
heteroalkyl, heteroaiyl-heteroalkyl group.or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 540 ), a boronic acid group (-B(OH)2), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 541 ), a 
carboxylic acid anhydride group (-CO-Q-CQtR 542 ), a hydroxamic acid group 
(-GO-NH(DH)), a N-substituted hydroxamic acid group (-CO-NR^OH j), a O- 
substjtuted hydroxamic acid group (-CO-NHfOR 544 )), a carboxamide group 
(-CO r NH 2 ), a Nrsubstituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 545 ; -CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubsfrtuted sulfonamide group (-SOz-NHR 549 ; -SO2-NR 550 R 551 ), an 
amidosulfone group (-NH-SO r R 552 ). a sulfone group (-SO2-R 553 ), a phosphoric 
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acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OPfFOXQR^XOR 555 )), a phosphonic acid group (-P(=Q)(OH)2), an 
phosphonic acid ester group (-P(=0)(OR 556 )(OR 557 )). a halogen atom, a 
trlfluopi«thyl-g t rxwp : (^F3),,athjoi group (-SH); a thioether group .(-SrR 55 ®),.? 
hydroxy group fcpH); an alkoxy group (-O-R^f ), a tetrazple group, an amino 
group f NH 2 ), or a N-substituted or N.N-disubstituted amino group ( NHR 56 ?; 
-NR^R 562 ); and, /, . :,., v .,,. ,., 



- whic^,4«^ependentiy^^ oarj^s^ 
substituepts, which can be the same or different: and,_ ^ , 

- wherein optionally, the pairs ..R^/R 547 , R^/R 551 , R^/R 55 *, R^/R^ and^ ' 
R 561 -/R?f , independent of each other, may form a part of a ring; and 

- wherein the substituents R 540 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 
R^ 9 i r R 550 , R 551 , R 552 , R 553 , R 554 , R 555 , R 556 , R 557 , R 558 , R^ R 560 , R 5 ® 1 , and 
R 5 ^, independently ; of each other are a hydrogen atom (rH), pr an alkyl, 
alKenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroaikyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroaikyl group; 

or wherein the group PM 

has the formula (IX) or (IXa) 
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,610 




,575 



R' 



,611 




,575 



R ! 

(IX) 



R ! 



(IXa) 



wherein X 8 is N or CR 570 ; and 

wherein R 570 . R 575 , R 610 and R 611 independently of each other, are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyi, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyi, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 581 ), a carboxylic acid anhydride group (-CO-0-CO-R 582 ), a 
hydroxamic acid.group ( (-Cp-NH(pH)), a N-subst'rtuted hydroxamic acid group 
'(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NHCOR 584 )), a 
carbpxamide,grpup_(-qO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 885 ; -CO-NR^R 587 ), an amido group (-HN-CO- 
R 588 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 589 ; -SO2- 
NR590r59i j, an amidosulfone group (-NH-SOj-R 592 ), a sulfone group (-S0 2 - 
R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester grouf 
(-OP(=0)(OR 594 )(OR 595 )j, a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (-P(=0)(OR 598 )(OR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole group, an amino 
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group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR ; 

_ NR 601 R 60 2) . 

- which, independently of each other, can be substituted with one or more 
substituents. which can be -the same or different; and,. 

- wherein optionally, the pairs R 570 /^ 575 . if present, as well as the pairs R^/R 587 , 
R^/R 591 , R 594 /R 595 , R 596 /R 597 and R^/R 602 , independenly of , each other, may 

■ form a part of a ring; and . .', : <v ., .■v }f . 

- ^whereinme^ 

R 589 , R 590 , R 591 , R 592 , R 593 . R 5 K r 595 , R 596 , R 597 , R 598 . R 599 , R 6(io , R 601 , and 
R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryt, 
heteroaryi, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryi- 
heteroalkyi group; 

or wherein the group PM 
has the formula (X) 




A 10 (X) 



wherein the groups X 9 is CR 90 ^ 901 , S; SO, S0 2 or NR 902 
- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl. which is linear or branched 
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and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or . 
-C(=0)NR*°R 911 . 

- wherein A 8 and A™ are, independently of each other, selected from . v 
hydrogen, cyano, -C(=0)NR 912 R 913 . or Ci, C 2 , C 3 , C 4 . C 5 or C 6 alkyl, which is 
linear or branched and is optipnally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
Pi, C2, C 3 , C 4 , C 5 or Cs alkyl, which is linear or branched and is optipnally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci.'Ca, C3. C4. C5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1,2,3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 

(b) -C09H, .' . ■ . ... ;.. 

(c) rCOQ(Qi, C 2) C 3) C 4 . C 5 or C 6 alkyl), i.e. ester, 

(d) .phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C6 cydoalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur, 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
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heterocyclic ring haying 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; . 

)■ ■ ■ .' • • • 

- wherein said C3. C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1,2,3, 4, or 5 substituents independently selected from 
from oxp, hodroxy, halogen, and R920; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, 
-OC2, -OC3, -OC 4 , -OC5 or -OC 6 alkyl, said -COO(C 1( C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, d, C 2 . C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , tOC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, Or 5 halogens; 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy. 

(2) cyano; 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -000(0!, C 2 , C 3l C 4) 
C 5 or C 6 alkyl), i.e. ester, C1 , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1 , -OC 2 , -OC 3) 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1 , 2, 3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -000(0!, C 2 , C 3 , C 4 , C s or C 6 alkyl) i.e. ester, 
-COOH, and -OC!, -OC 2 , -OC 3l -OC 4f -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 
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(4) C 1f C 2 , C 3 , C 4 , G 5 , G 6 , C 7 , C 8 , C 9 or C 10 alkyl, which is linear or branched 
and is optionally- substituted with 1, 2, 3, 4, 5. 6, or 7 substituents. ,. 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups, selected from : " \ 

(a) hydroxy;- , - v . . . .. 

(b) -COOH; -V. -.j" • 

(c) -COO(Ci, C^Cs, C 4 , C 5 or C 6 alkyl)i.e. esters which, may linear or , 
branched and-is optionally substituted/With; 1j,2-. 3, 4, or- 5 halogens; 

(d) a 5 - or 6-membered sheterocycle which may be saturated qr e , 
unsaturated comprising 1 , 2, 3,:or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C 1( C 2 , 

i>- •••<G»,lG 4 7C5«or^ alkyl«and -QCaz&Gx -OG 3 , -OC 4 , ^OC 5 or -OC$ alkyl, 
said iCy; C2. Gs, G 4f ! Cj orce 6 <alkyl, and -OCi , -OG 2 , -OC 3 , -OC 4 , -QGs or 
-OCe alkyl being linear orbranched and optionally substituted with 1.2, 
3, 4,or 5halogens.; 

(e) an 8, 9 or 10 membered bieyclic ring system which may be saturated 
or Unsaturated comprising, (i) two fused heterocyclic rings r each 
heterocyclic ring haying 1 f: 2, 3, or 4. heteroatoms independently selected 

'-from fiitrogen, oxyge.ncprrsulfue,; orXii).;a %=9r ? %f5m^^^ r 9^§. 
-fiax/dlngCTf 2£qf3 heteroatoms- independent nitrogen . 

{.dxygeCa'rTd sdHuf;?f&sed.to;a benzene ring, wherein said bicyclic ring., 
ssystem^is opjtiQnally substituted wjth-l , 2, 3, 4, or ^substituents v , 
' independently selected, from,oxo;ihydroxy, halogen, Gi ,:C 2 , C 3 , C 4 , Gs or 
: C^lkyl} and;-OC^i ^ rOG 2 , ; ^G 3 ; ^ 4i rPCsor-OCs alkyl, said Ci, C 2 , C 3 , 

C 4 ; G 5 or ; G6 r alkyl. and -Od, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
/linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 

halogensj r: 
•(f) -CONFER 925 ; 
'(g^SQzNR^R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
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O-NR^CQOR 930 
(k) -O-COrR 930 
(I)-O-G0-NR 926 R 925 ; 

(m)^R 9 ? 5 S0 2 R 93p ; •-.:»* ' i ■- •/ - f v.- . ; 
(n)-NR 925 R^; v. ' - .; , r • , 

(6) phenyl which isoptiopally substituted with l , 2, 3, 4, or 5 group . • 
independently selected from, halogen,- hydroxy, Qij C^Ca, 64* Q 5 or p 6 t 
^^C^Gi^iQQ^m^i ^Q^or^Ce alkyl. -COQH, -000(0^ Gz, 
C3, G 4 f iCs or C 6 alkyl) i.e.; ester, said ,Ci G^p^Gg^C^kyl, "RP 1 ». 
-0© 2 ,».^>C3,rrO©4i fOGsor^jE^ialkyl^GQ^ 
of G 6 alkyl) i-:e: esterv -beingHinear or/branched .andtOp|jQnally substituted 
with'1, 2, 3, 4, 5, or-6 substitutents independently selected from 0 or 1 . 
C 3 , €4 G5 dr.Ge cycloalkyliand 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C3, C 4 C 5 or C 6 cycloalkyl, which is Optionally substituted with 1, 2, 3, 
4, 5, or 6. halogens; 
(5) OC1, OC 2 , OC 3j OG,. OC 5 . OC 6 , OC 7 , OC 8 , OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1,2,3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 
(a) hydroxy; 
(b>COOH; 

(c) -GOOCGl C 2 , C 3 ; C 4 , Cs or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or . 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C2, 
C 3 , C 4 , 65 or C 6 aikyl, and -OCi, -OC 2 , -OC 3 , -OC4, -OC 5 or -OC 6 alkyl, 
said Cii C 2> C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; ' ., 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 



I 



\ 

) 
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heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen , . 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1,2,3, 4, or 5 substituents 
independently selected from oxo f hydroxy, halogen, Ci, C 2 , C 3l C4, C 5 or 
C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2 , C 3 , 
G 4 , C 5 or C 6 alkyl, and -OC1, -OC 2f -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 
(f) -CONR^R 925 ; 
(g}-S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 92 ®; 
(j) -NR 925 COOR 930 

(k) -Q-CO-R 930 
(I) -O-CO-NR^R 925 ; 
(m) -NR 925 S0 2 R 93 °; 
(nJ-NR^R 925 ; 

(o) phenyj, which is optionally substituted with 1 , 2, 3, 4, or 5 groups 
ind^nd^y^jBelf^i.lrom halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C5 or C 6 
' alkyl, -bCi, -OC 2 ^ -bC3,^C4,^C^or-OC6 alkyi, -COOH, -cbo(Ci,C 2 , 
p3, C 4 , ci orCe alkyl) i.e. ester, said Ci , "62, C 3 , 64, C 5 or C 6 alkyl, -OC1 , 
-OC 2 , -OC3, -OC4, -OC5 or -OCe alkyl. -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or Ce alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0,1,2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, C2, C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4, 5 halogens; 
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(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1,2, or 
3 substituents independently selected from oxo, hydroxy, halogen, C1/G2, C3, 
C4, C 5 or C 6 alkyi, and -OC 1f -OC2, -OC 3l -OC 4 , -OC5 or -OC 6 alkyi, said Ci, 
C2, C 3 , C 4 , C 5 or C 6 alkyi. and -OCi, -OC 2 , «OC 3 , -OC 4 , -OC 5 or -OC 6 alkyi 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens. 

(9) an 8^ 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic 'rings,' "each heterocyclic" 
ring havjng 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Ci, C 2 , Cs, C 4 , C 5 or C 6 alkyi, and -OC1, -OC 2 , -OC3, -OC 4 , -OC 5 or 
-OC 6 alkyi, said C 1f C 2 , C 3 , C 4f C 5 or C 6 alkyi, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC6 alkyi being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(lOJ-CONR^R 925 ; 
(Hy-SOaNR^R 925 ; 

(12) -NR 925 -C(=0)R 925 

(13) -NR^-C^OJNR 92 ^ 925 ; 

(14) -NR^COOR 930 
(ISJ-O-CO-R 930 
(lej-O-CO-NR^R 923 ; 
(ITJ-NR^SOzR 930 ; 

(18) -NR 92 ^ 925 ; 

(1 9) phenyl , which is optionally substituted with 1,2,3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi, 
-OCl -Oe 2 , -OC3, -OC 4 , -OC5 or-OC 6 aikyl, -COOH, -000(0!, C 2 , C 3 , C 4 , C 5 
or C 6 alkyi) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi, -OC1, -OC 2 , -OC 3 , 
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-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(0i, C 2 , C 3 , C 4f C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C3, C 4 C 5 or, 
C 6 cycloalkyl, and C 3 , C 4 C 5 or Ce cycloalkyl, wherein d, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, C 2 , C 3> C 4 , or C 5 alkyl, -OC1, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl, said C1, C 2 . C 3 , C 4 . or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or -OC s 
alkyl being linear or branched and optionally substituted with 1 , 2, 3; 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 
has the formula (XI) 




A 11 (XI) 



- wherein the groups X 10 is CR 1000 R 1001 ,S,SO j S0 2 or NR 1002 

- wherein R 100 °, R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C1 , C 2l C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
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branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or . 
-C(=O)NR 910 R? 11 . 

and A 11 is selected from 

hydrogen, cyano, -C(-Q)NR 1012 R 1013 , or Ci, C 2 , C 3 , G 4 , Cs or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Ci , C2, C3, C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 10 " and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0,1, 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 
group consisting of 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or Cq alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or .6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur, 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
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heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C3.C4. C5 or C 6 cydoalkyl, phenyl, naphthyl, .are 
optionally substituted with 1 , 2, 3, 4, or 5. substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8. 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from 0x0, hodroxy, halogen, and R 102Q ; and 

(3) C3, C 4 C 5 or C 6 cycloalky), which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy. -COOH, -c66(Ci,'C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl),, i.e. ester, d, C 2 . C 3 , C 4 . C 5 or C 6 alkyl. and -OC 1f 
-OC 2 . -OC3. r OC 4 .. -OC5 or -OC 6 alkyl, said -COO^ , C 2 , C 3 , C 4 , C 5 or C 6 
alkyl)< i.e. ester, Ci. C2, C 3f C 4> C 5 or Ce alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4l 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, orS halogens; , 

v^erep^^Ls^te^fe 

(1) <hydro» q ^^ 

(2) cyanp; ^ (>,-;,. p v „, v .,: ; , .-. , ... ^ . , : . 

(3) C 3 ,vC 4 C55pr.Ce ^ycl^ajkyl o ( p^onally substituted with 1 , 2,'pr 3 groups 
independently selected from : halpgen, hydrpxy, -COOH, rCOO(Ci, C2, C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC2, -OC 3 , 
-OG 4 ; / 7QC 51 or-OC6 alkyl, wherein said -COO(Ci, Qj, C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester,. C1. C2. C3. C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 :alkyl;are linear or branched and are optionally substituted with 1 , 2, 3, 

, 4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COp(C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -Od, -OQj, -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 
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(4) d, Ci. G 3 , C 4 , C 5 , C 6 , C 7 , C 8 , d or C 10 ajkyl, which is linear or branched 
and is optionally substituted with 1, 2 , 3, 4, 5, 6, or 7 substituents 
independently selected frqm.O, 1 , 2, 3, 4, or 5 halpgen atoms arid 0,1 , or 2 
groups selected from 

(a) hydroxy; v ;- : .:^^ ' ... c .. ... :: . ■ ... 

.' , (b)-COOH; ' .] , ■- x v. ; . ... . .. '■[. _ 

, (c) -G0O(Ci, C2,.C 3 , C 4 , C* qr QealW)i.e. ester, which may linear or 

branched a^^o^pf^. ^jW^-^^^'K*' ° r ^?'^> hS ' v. 

(d) a,5 ,- or 6-membered heterocycle which may be saturated or 
/ j upsafe0ted comprising 1, 2, 3, or 4 hetero atoms independently selected 
: ,fre>m nlti^gen^ oxygen f n^|if ? .oJ^ly^ubstltuted with 1,2, or 3 

substituents independently selected from oxo, hydroxy, halogen, G 1t C2, 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C 1f C 2 , d. C 4 . C 5 or C 6 alkyl, and -Od, -OC 2 , -OG 3 , -OC 4 , -OC 5 or 
•: -OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
, , 3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Cj, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -Od , -Od, -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl. said C1 , C 2 , C 3 , 
C 4 , C 5 or Ce alkyl, and -Od, -OC 2 , -OC 3 , -OC 4( -OC 5 or -OCe alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 

halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
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G)-NR 1025 COOR 1030 
(k) -O-CO-R 1030 
(l)-O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 ; C4, C5 or C6 
aikyl, -OC1, -OC2, -OC3, -OC4, -OC5 or -OC 6 alkyl, -COOH, -COO(Ci , C 2 , 
C 3 , C 4 , .C5 or Ce alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C s alkyl, -OCi, 
-OC* -OC 3l -OC4, -OC5 or -OC 6 alkyl, -COOH, -COO(C 1f C 2 , C 3 , G 4 , C 5 
or Ce alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 of C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3> C 4 C 5 ipr C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 
(5) OCi, OC 2 , OC 3 , OC 4l OC 5 , OC 6 , OC 7 , OC 8l OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1 f or 2 substitutents selected from 
(a) hydroxy; 
(b^COOHr 

(c) ^66(Gi; •C2YC3, C 4> C 5 or C 6 alkyl) i.e. ester, which may be linear or 
- branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - bf:6-mei7ibered heterbcycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 het$ro atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substitlients independently selected from oxo, hydroxy, halogen, C lt C 2l 
C3, C 4 , C 5 or C 6 alkyl, arid -OCi, -OC 2> -OC 3 , -OC 4 ,-OC 5 or ^OC 6 alkyl, 
said C t , C 2 , C 3 , C 4 ; C 5 or C 6 alkyl, and -OCi, -OC2, -OC 3 , -OC 4 --dG 5 or 
-OCe alkyl being linear or blanched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
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heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3i 4, or 5 substituents • 
independently selected from oxo, hydroxy, halogen, Ci, C2. C3. C4, C5 or 
C 8 alkyl, and -OCi,' -OC2; -OC 3 , -OCi; ^Cs or ^Op 6 alkyl, said C 1t C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC3V-OC4, -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4; or 5 
halogens; • : 

(f) <5ONR 1 ^R 10i5 ; ^ r^'^^^-' 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 102§ ; 
(j)-NR 1025 COOR 1030 

(k) -O-CO-R 1030 

(I) -O-CO-NR 102S R 1i025 ; 

(m)-NR 1025 SO 2 R 1030 ; 

(n)-NR 1025 ^ 025 ; 

(0) phenyl, which is optionally substituted with 1,2,3, 4, or 5 groups 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4 , C s orC 6 
alkyl. -OCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C2, 
C 3 , C 4 , C 5 or C 6 alkyl) >•«• ester, said C i( C 2 , C 3 , C 4 , C 5 or C 6 alkyl. -OCi, 
-OC 2 , -OC3, -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3f C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 haldgens, and . 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, C 2l C 3l C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 
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(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1 , 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , Cg or Ce alkyl, and -Od, -OC 2 , -OC 3 . -OC 4 , -OC5 or -OC 6 alkyl, said C 1( 
C 2 . C 3 , C 4 . C 5 or C 6 alkyl. and -OC1 , -OC 2 , -OC 3 . -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1.2,3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

<io),-cq^^^; , v ; ; / .;; v , . 

(11),-S0 2 NR 1 °^R 1025 ; 
(12>NR 1 ^-G(=0)R 1to5 

(13) -NR 1025 -C(==P)NR 1025 R 102? ; 

(14) -NR^COOR 1030 

(15) -O-CO-R 103 ° 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; , 

(19) phenyl , which is optionally substituted with 1,2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl. -COOH, -COO(C Q*. C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, Qj, C 3 , C 4 , C 5 or C 6 alkyl. -OC1, -OC^, -OC 3 , 
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-OC 4 , -OC 5 or -OC 6 alkyl. -CQOH, -COO(C'i. C 2 , C 3 , C 4 . C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4. or 5 
halogens; . 

. wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or Cecycloalkyl, and C 3 , C 4 C5 or C 6 cycloalkyl, wherein Ci, C2. C 3 , C 4 , 
C 5 or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 
- 2, 3, 4, 5, 6, substitutents independently selected from 0, 1,2,3, 4, or 5 
halogens, 0 pr .1 phenyl, wherein said optional phenyl substituent and 
said, °, when R*° is phenyl or G 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, CuXk, C 3 , C 4 , or C 5 alkyl, -OC1 , -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl, said Ci. C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC2, -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1,2, 3, 4, or 
5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen, 
or wherein the group PNI 
has the formula (XII) 




- wherein the groups R 1201 is hydrogen or fluoro. 

- wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 



) 
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or wherein the group PM 



has the formula XIII: : 



66 



3 1303 



wherein: 




R 130 ° ' ; 



(XHI) , i; 



R 1300 and R 130;l are independently selected. from , the group consisting of: 



(1) hydrogen, 

(2) CN, 

(3) Ci-ioalkyl, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or • : > . x . 

- b) phenyl, which is? unsubstituted ; pr f _substituted with;.! - 5 substitutents 

NHS0 2 R 1302 , N(C^alkyl)S0 2 R 1302 , S0 2 R" 02 , SO 2 NR 1305 R 1306 , 
iQ) H^,- ,,bNg. 1305 R 1306 , CONR 1305 R 1306 , C0 2 H, and CQad-ealkyl, wherein the C, r 
\ c j )r v ealkyl is linear or branched, 

(4) :phenyl which is unsubstituted dr substituted with 1- 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C^all^^ 

C0 2 H, and C0 2 CiC6alkyl, whereih : the:G.i^alkyl is linear or, branched, ; . , 

(5) a 5- or 6-membered:heterocyclic which may be saturated or unsaturated 
comprising 1-4 heteroatoms independently selected from N, S and O, the 
heterocycle.being unsubstituted or substituted: with 1 -r 3 substituents , 
independently selected from oxo, halogen, N0 2 , CN, QH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(Ci^alkyl)S0 2 R 13 ^ S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , 
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CONR 1305 R 1306 . C0 2 H, and QOzCi^alkyl, wherein the Ci^alkyl is linear or 
branched; •; <■:■ ,->.':. \*;- v ' ... w -v- >' 

(6) C&cycloalkyl, which is<optionally substituted;with 1 - 5 substituents /n . ? % 
independently selected from halogen,, OH, Qi-ealkyl, and OG^alkyl, wherein 
the ®i4alkyl-ajpi^ : .Q f Ci^ll^ are linejar.or,branched and optionally substituted 
with:1 -5 halogens, c 1 /x^i; . r % ; . ; V 

(7) OH- '■: ■> . ■ .-r,; : ];; r t v .r 'V. . 



(8) OR 1302 , and:; 



•. h •r;r;/' 5 t; ; ^ stfc***? ^V-W ^^^^ s^i^.^^' 
R 1302 is Ci^lkyfcwtaiehrts li.nea^ . 
substituted with 1— 5 groups independently selected from halogen, C0 2 H, and 
C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched; 

R 1303 , R 130 ^ and R 13 °? are independently selected from the group consisting of: 

(1) hydrogen, 

(2) Cvioalkyl, which is linear or branched and which is unsubstituted or 
,, substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substituted 
independently selected from halogen, OH, Ci^alkyl, and OC^alkyl, 
wherein the Ci^alkyl is linear or branched and optionally substituted 
with 1 - 5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, and 
OCi-ealkyl, wherein the Ci-ea|kyl is linear or branched and optionally 
substituted with 1 - 5 halogens, 

v e) CO2H, 

f) C0 2 Ci^alkyl, 

g) CONR i305 R 1306 ; 
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(3) CN, 

(4) phenyl which is unsubstituted : or substituted with 1 - 5 substituents _ 
independently selected from C^alkyl, and OCi'^alkyl, hydroxy and halogen, 
wherein the Chalky! is linear or branched and optionally substituted with 1 ^- 5 
halogens, . .. . . 

(5) naphthyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and Od-ealkyl, hydroxy and halogen, 
wherein the Ci^alkyl is linear or branched and optionally substituted with 1 - 5 
halogens, 

(6) co 2 h, '/ ' : 

(7) COaC^alkyi, 

(8) CONR 1305 R 1306 , and 

(9) C^cycloalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from C^alkyl, and OCi^alkyl, hydroxy and halogen, 
wherein the C^alkyl is linear or branched and optionally substituted with 1 - 5 
halogens; 

1305 and R 1306 are independently selelcted from the group consisting of: 
(1) hydrogen, 

m^^henyji wfjich, is ; ,uhsubstituted or substituted with substituents independently 
selected from halogen, OH, Ci^alkyl, and OCi^alkyl, wherein the Chalky! is 
linear or branched and ppt)o ( na.lly .substituted with 1 - 5_ halogens, 

(3) C^cyqlpalkyl, which .is. unsubstituted or substituted with .1 - 5 substituents 
independently selected from. pi^alkyl, and OCi^alkyl, wherein the Chalky) is 
linear or branched and optionally substituted with 1 - 5 halogens 

(4) Ci^alkyl, which is linear or branched and which is unsubstituted or substituted 
with: : 

a) halogen, or, 

b) - phenyl, which is unsubstituted or substituted with 1 - 5 substituents 

independently selected from halogen, OH, Ci-e alkyl, and OCi^alkyl, 
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wherein the Chalky! is .linear or branched and optionally substituted 
with 1 ri 5 halogens, 
or, wherein R 1 ^ and R 1306 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
unsubstituted or substituted with one to five substituents independently 
. selected from halogen, hydroxy, Ci^alkyl, and Ci^alkoxy, wherein alkyl 
, . . .. and alkoxy are unsubstituted with one to five halogens; 



or wherein the group PM . 



has the formula XIV: 



ft1400 ^ ^ R 1401 



N 



CN (XIV) 



wherein R 1400 arid R 1401 , independently of each other, are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroaikenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 1402 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (rCOOR 1403 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 1404 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 1405 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 1406 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 1407 ; -CO-NR 1408 R 1409 ), an amido group (-HN-CO-R 1410 ), a sulfonic 
acid group (-SO3H), a sulfonamide group (-S02-NH 2 ), a N-substituted or N,N- 
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disubstituted sulfonamide group (-SOz-NHR 1411 ; -SOrNR 1412 R 1413 ), an 
amidosulfone group (-NH-SO2-R 1414 ), a sulfone group (-SO2-R 1415 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 1416 )(QR 1417 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (^(=0)(OR 1418 )(OR 1419 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 1420 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 1421 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 1422 ; 
-NR 1423 R 1424 );.and 

■v which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 1408 /R 1409 , R 1412 /R 1413 , R 1416 /R 1417 , R 1418 /R 1419 and 
R 1423 /R U24 jndependenly of each other, may form a part of a ring; and 

.' . . . ... . n1402 r,1403 D 1404 d 1405 d 1406 d1407 p1408 p1409 

- wherein the substituents R , R , R ,R ,R .R . R . K 
R 1410 , R 1411 , R 1412 , R 1413 , R 1414 , R 1415 , R 1416 , R 1417 , R 1418 , R 1419 , R 1420 , R 1421 , 
R 1422 R 1423 and R 1424 ( independently of each other are a hydrogen atom 
(-H), or an alkyl, alkenyl, alkinyl, cycloalkyi, cycloalkenyl, cycloalkinyl, 

, . , r! -heteroal^ 

, v heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
. ... heteroalkyl, heteroarylrheteroalkyl group 

or wherein the group PM 

has the formula XV: 
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- wherein X 11 is CH 2 , CHF or CF 2 ; 

- wherein R 1500 is selected from the group consisting of alkylcarbonyl, arylcarbonyl, 
cyano, heterocyclecarbonyl, R 1502 R 1503 NC(O)-, B(OR 1504 )2, (1 ,2,3)-dioxoborolane 
and 4,4,5,5-tetramethyl(1 ,2,3)-dioxoborolane; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, cyano, 
haloalky!, haloalkenyl, heterocyclealkyl, and hydroxyalkyl; 

- wherein R 1502 , R 1503 and R 1504 are each independently selected from the group 
Consisting of hydrogen, alkyl, and arylalkyl; 

with the proviso that the following compounds are excluded: 
glutaminyl thiazolidine (=Gln-Thia), glutaminyl pyrrolidine (=Gln-Pyrr) (from WO 
03/072556), glutamin-pyrrolidin-2-carboxylic acid (= Gin-Pro), glutamin- 
pyrrolidin-2-carboxamid (=Gln-Pro amid), and (S,S) 4-Amino-5-(2-cyano-2,5- 
dihydro-pyrrol-1-yl)-6-oxo-pentanoic acid amide (Gin - 2-cyano-2,5-dihydro- 
pyrrplidin) (from WO 01/55105). 

Object of the present invention : 

It is an object of the present invention to provide DP IV inhibitor molecules with 
improved bioavailability resulting in a higher transport rate from intestine into blood 
circulation, compared with.ordinary DP IV inhibitors. 

A further object of the present invention is to provide inhibitor molecules for DP IV 
and DP IV like enzymes, which exhibit a decreased profile of side effects in 
comparison with ordinary DP IV inhibitors. 

Furthermore, it is an object of the present invention to provide inhibitor molecules for 
DP IV and DP IV like enzymes with a definite half life period in the organism, wherein 
the half life period can be definitely controlled by administration of a further 
substance in combination with DP IV inhibitors. Alternatively, the problem can be 
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understood as an additional option which allows to control, to shorten or to 
prolongate the time period, during which the DP IV inhibitor is acting as ah active 
molecule. 

It is an object of the present invention to provide new DP IV inhibitors, and optionally 
to prpvjde DP IV inhibitors in combination with QC inhibitors, for the manufacture of a 
medicament for the treatment of diseases of mammals that can be treated by 
modulation of DPIV- and optionally QC activity in said mammal, especially for the 
treatment of metabolic diseases in humans. In detail, it is the object of this' invention 
to provide new compounds for the preparation of a medicament for the treatment of 
non-insulin dependent diabetes mellitus (type 2), impaired glucose tolerance, 
glucosuria, and disturbances of signal action at the cells of the islets of Langerhans 
and insulin sensitivity in the peripheral tissue in the postprandial phase of mammals,, 
especially in humans. 

Further, it is the object of this invention to provide new compounds for the 
preparation of a medicament for the treatment of hyperlipidemia, metabolic acidosis, 
diabetic neuropathy and nephropathy and of sequelae caused by diabetes mellitus in 
mammals; metabolism-related hypertension and cardiovascular sequelae caused by 
hypertension in mammals; for the prohylaxis. or treatment of skin diseases and 
-diseases of .the mucosae, autoimmune diseases and inflammatory conditions, 

and for the prophylaxis, or treatment of psychosomatic, neuropsychiatry and 

i.i>ju#:-:f ;*»t jfTe fqfciitrste- rr. e..;,noti v. •*. - i».i*> .*»vf.»< •••••• •■ •••• 

depressive illness, and neurodegenerative diseases such as anxiety, depression, 

sleep disorders, chronic fatigue, schizophrenia, epilepsy, nutritional disorders, 

spasm, and chronic pain, and a simple method for the treatment of those disorders. 

' ' '* i. • o"; -; ■ .-. v . ' .... • 

Solution of the prqb|em: 

According to the. invention. . the first and second object is solved by use of a 
compound of the general formula (I), preferably having a glutaminyl or, respectively, 
a homoglutaminyl residue, each having both an N-unsubstituted a-amino group and 
an unsubstituted 7-amido group, and more preferably by use of a L-a-glutaminyl or, 

( 



WO 2004/099134 



PCTYEP2004/004774 



73 



respectively, a L-a-homoglutaminyl residue according to the formulas (NH2-CO-CH2- 
CH2-CH(NH2)-CO-) or, respectively, (NHa-CO-CHa-CHrCHa-CHCNHzJ-CO-) as a part 
of the inhibitor molecules of the general formula (I). 

The glutaminyl or the homoglutaminyl residue, respectively, renders the inhibitor 
molecule of the general formula (I) more hydrophilic than ordinary DP IV inhibitors 
and causes an increase of the transport rate from intestine into 'blood circulation by 
the. PERT transporter system, thus the DP" IV inhibitor^ according to the present 
invention bear, the advantage to exhibit an improved bioavailability "after oral uptake 
compared with ordinary DP IV inhibitors. 

A further effect of the introduction "of' the glutaminyl residue into the DP (V inhibitor ;! 
molecule concerning the second object of lowered side effects consists of the 
diminished passage through the blood brain barrier from the circulation into the 
central nervous system. This leads to a significantly reduced spectrum of undesired 
side effects of the DP IV inhibitors according to the invention. 

Furthermore, it has surprisingly been found that the glutaminyl residue of the. DP IV 
inhibitors of the general formula (I) is metabolized to a cyclic pyroglutaminyl 
derivative of the general formula (I), which is inactive as DP IV inhibitor in vivo, (see 
schemes 1 and 2) ; 

The inventors found out that this cyclisation reaction from a glutamin derivative to a 
pyro-glutamine derivative is accomplished enzymatically, and the responsible 
enzyme is glutaminyl cyclase. The enzyme glutaminyl cyclase (E.C. 2.3.2.5, 
abbreviated as QC) is known per se and, furthermore, as being involved in the 
formation of thyrotropin-releasing hormone and gonadotropin releasing hormone. 

A further unexpected result was the finding that substrat specificity of glutaminyl 
cyclase extends also to homoglutamine. N-terminal homoglutamine as a part of a DP 
IV inhibitor is metabolisized analogously to glutamin by glutaminyl cyclase to a cyclic 
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pyro-homoglutamine derivative (see reaction schemes 1 and 2 for glutamine and 

hbmoglutamine, respectively); . .. i . 

Scheme 1: Cyclization of glutamine by QC 




Scheme 2: Cyclization of homoglutamine by QC 




An action of .glutaminyl cyclase on low-molecular, substances, such as DP IV 
inhibitors according to the present invention, was not known up to the present 
invention, which has surprisingly detected the action of QC on DP IV inhibitors 
containing a g|u]taminyl residue, especially a L-a-glutaminyl residue at the N-terminus 
of the DP IV inhibitor according to the present invention. Furthermore, the action of 
glutaminyl cyclase on DP IV inhibitors containing a homoglutaminyl residue, 
especially a L-cc-homoglutaminyl residue at the N-terminus was unknown up to the 
present invention. 
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The ring closure reaction from the open chain glutaminyl derivative being active as a 
DP IV inhibitor to the cyclic pyroglutaminyl derivative (see scheme 1), which is 
inactive as a DP IV inhibitor in vivo, is accomplished by the enzyme glutaminyl 
cyclase (hereinafter abbreviated as QC; E.C. 2.3.2.5) according to the reaction 
equation mentioned above. . . 

Thus, the third object of the invention is solved by administration of an inhibitor for 
glutaminyl cyclase (hereinafter abbreviated as QC inhibitor), which prevents the 
inactivation of the DP IV inhibitor molecule according to the present invention by 
cyclisation of their glutaminyl or hombglutaminyl residue, respectively. The 
administration of a glutaminyl cyclase inhibitor in combination with a DP IV inhibitor 
according to the present invention containing a N-terminal glutaminyl or 
homoglutaminyl residue, respectively, therefore opens an additional option to control 
or to prolongate the half life period of the simultaneously administrated DP IV 
inhibitor, respectively. Therefore a definite and precise adjustment of the half life 
period of the DP IV inhibitors is possible according to the present invention by a 
simultaneous administration of both a QC and a DP IV inhibitor. 

The DP IV inhibitor according to the present invention, optionally combined with a QC 
inhibitor, may than act within a definite time period as a medicament for the treatment 
of conditions mediated by DP IV or DP IV— like enzymes, such as arthritis, obesity, 
immune and autoimmune disorders, allograft transplantation, cancer, neuronal 
disorders and dermal, diseases. Especially, the DP IV inhibitor according to the 
present invention, optionally combined with a QC inhibitor, may be used as a 
medicament for the treatment to improve glucose tolerance by lowering elevated 
blood glucose levels in response to an oral glucose challenge and, therefore, are 
useful in treating non-insulin dependent diabetes mellitus (NIDDM; DM Type 2). 

Additionally, a synergistic action of DP IV inhibitors togethter with other proteins, 
which are cleaved and inactivated by DP IV, can be achieved by providing these 
proteins by a gene therapeutic expression systems in combination with the 
administration of DP IV inhibitors according to the present invention. These proteins 
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or peptides, respectively, are the glucagon like peptide 1 (GLP-1) and the glucose 
dependent insulinotropic peptide (GIP) (see WO 03/030946). 

Glucagon like peptide 1 (GLP-1) is a peptide synthsized in intestinal L cells in 
response to nutrient ingestion and promotes nutreint assimiliation via potentiation of 
glucose dependent insulin secretion. Glucagon like peptide 1 (GLP-1) is produced by 
proteolytic cleavage of the preproglucagon molecule. Functions of GLP-1 includie the 
enhancement of regulated secretion of insulin from pancreatic p-cells in response to 
increased blood glucose levels and ^ suppression of glucagon ^ secretion, which 
together results in a decrease in blood glucose levels Without causing hypoglycemia. 

: Glucagon like peptide 1 (GLP-1) has a extremely short half-life in vivo (< 2 minutes). 
In man, glucagon like peptide 1 (GLP-1), which has an alanine residue at position 2 
is quickly inactivated by DP IV, which cleaves specifically dipeptides from peptides 
and proteins having an alanine or proline residue at position 2. Therefore, it is a 
further possibility for the treatment of type-2- diabetes and other DP IV related 
disorders, to provide glucagon like peptide 1 (GLP-1) by a gene therapeutic 
expression system on one hand, and to prevent the degradation of glucagon like 
.peptide, 1 (GLP-1) by DR (V op the other hand by simultaneous administration of DP 
5 IV inhibitors according^ the. present .invention. By administrating both GLP-1 and DP 
^^ 0 ^or§ 8 «thf( haJWjfe^pf^LP-l, increased resul^ng. in normalization of glood 

Further, glucose- dependent insulinotropic peptide (GIP), a peptide synthesized by 
: duodenum K cells, functions to stimulate insulin release in response to increased 
blood glucose levels and may also have the advantage of lowering blood lipid levels. 
Glucose dependent insulinotropic peptide (GIP) directly enhances insulin secretion 
through a specific GIP receptor expressed on islet p-cells. Uniike GLP-1, GIP has. not 
been demonstrated.to improve the phenotype of diabetic patients, although GIP has 
been shown to enhance insulin-mediated glucose disposal in sheep, rats and. mice. 
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A recent study has demonstrated . that, in a similar way to GLP-1, GIP is also 
inactivated through cleavage at position 2 alanine by DP IV. It has been found, that 
inhibition of DP IV reduces GIP degradation and potentiates its insulinotropic and 
ahtihyperglycemic effects in pigs. Therefore, the expression of GIP in the human 
body by a gene therapeutic expression system on one side, and the simultaneous 
administration of a DP IV inhibitor according to the present invention on the other 
side, is a further possiblity to treat (diabetes type 2 and DP IV related disorders. 

Additionally, the coexpression of both GIP and GLP-1 by a gene therapeutic 
expression system on one side, and the simultaneous administration of DP IV 
inhibitors . according to the present .invention on the other side; represents a further 
option for an improved therapy for diabetes type 2 and DP IV related disorders, 
based on the fact, that the half-life of both GIP and GLP-1 is prolongated by 
simultaneous administration of DP IV inhibitors according to the present invention. 
Moreover, all therapies involving a gene therapeutic step may additionally be 
combined with the administration of a gltitaminyl cyclase inhibitor. 



Detailed description of the invention 

The present . invention relates to the area of dipeptidyl peptidase IV (DPIV) inhibition 
and, more particularly, relates to glutaminyl and homoglutaminyl derivatives, wherein 
a glutaminyl or homoglutaminyl residue, respectively, is bound in a peptid manner to 
a nitrogen containing residue, pharmaceutical compositions containing said 
compounds, and the use of said compounds in inhibiting DPIV and DPIV-like 
enzyme activity. 

The present invention provides new DPIV inhibitors, which are effective e.g. in 
treating conditions mediated by DPIV inhibition, pharmaceutical compositions e.g. 
useful in inhibiting DPIV and DPIV-like enzyme activity and a method of inhibiting 
DPIV and DPIV-like enzyme activity. 
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Best embodimentsfor casing out the invention 

As a first embodiment, the present invention provides a compound of the formula 
NR 1 R 2 - C(=EWG1)-(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1 ; 

wherein R 1 , R 2 . R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 , independently of each other, . 
are 

- a hydrogen atom (-H), or an alkyl, aikenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 20 ), a boronlc acid group (-B(OH) 2 ), a cyano group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 21 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 22 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 23 (OH)>, a O- 
substituted hydroxamic acid group (-CQ-NH(QR 24 )). a carboxamide-grpup 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(iSO-NttR 2 ^ a sulfonic acid 

grpup)(HS03^ &N*f u ^tftuted or N,N r - : 

disubstitute^sulfp^^ -S02-NR 3 jR^l) v an amidosulfone 

group,i(^H^.Q2-R 32 .).i a sulfone group (tS.Q 2 #), a phosphoric acid group 
(,OP(=0)(OH) 2 ), a phosphoric «cid.|B8^r grcjup '(rOP^Pyp^O^), a 
phosphonic acid group ,(-P(=OXpH) 2 ), an phosphonic acid, ester group (- 
P(=0)(OR 36 )(OR 37 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group_(-S-R 38 ), a hydroxy group ,(-OH); an alkoxy group 
(-0-R 39 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstftuted amino group (,NHR 49 i -NR 4 t ?R 42 )i , , . 



which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 
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- wherein optionally, any two of the groups.R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
andtf\as-%ipl|*h*p^ 

independenly^of each other* may form a part of a ring; and, . , . 

- wherein, the substftuents R 20 , R 21 , R% R 2 ?, R 24 , ,Rf , R 2 . 6 ,. R 2 /, R 28 ," R 29 ,^ 30 . R 31 , 
R 32 , R 33 . -R 34 , R 35 , R^iiR^R 38 , R 39 ..^ 40 , B 41 , apd R 42 .,independen%pf ea(* other 
are a hydrogen atom (-M),;or,:an v alkyj t alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl.-cycloalkinyl, hete heteroalkinyl, f ^ 
heterocy^loalkyh h^fei^y^oglke^ .a^l,J^ 

alkyl, aryl-heteroalkyl, hetenoarylrhe^ r>' 

- wherein EWG1 and EWG2 are each independently an.eleptron withdrawing group 
and; > 

wherein the group PM 

has the formula (II) , , , < 




- wherein X 1 is CR 61 R 52 , O, S, SO, S0 2 or NR 53 ; and 

- wherein X 2 is OR^R 55 , O, S, SO, S0 2f or NR 56 ; and 

wherein R 51 , R 52 , R 5 *, R^, R 55 , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl -a Iky I, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 



^ 

] 
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group (-CO-R 60 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 61 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 62 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 83 (OH)), a 0- 
substituted hydroxamic acid group (-CO-NhKOR 64 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-d (substituted carboxylic acid amide group, 
(-GO-NHR^ 5 ; -CO-NR 56 R 67 ), an amido group (-HN-CO-R 68 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 69 ; -SO 2 -NR 70 R 71 ), an amidosulfone 
group (-NH-SO2-R 72 ), a sulfone group (-S0 2 -R 73 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 74 )(OR 75 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 76 )(OR 77 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 78 ), a hydroxy group (-QH); an alkoxy group 
(-O-R 79 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 80 ; -NR 81 R 82 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

■ * ' * *' ' ' v s .•'■*.. ' 

herein optionally; any two pf the groups R 51 ,. R 52 , R/^.R 54 , R 55 , and r 56 , if 
ypresenCas well as. the pairs R 86 ^ 67 , ^^ 71 , R 74 /R 78 ^R 77 ap^ R 81 /R 82 , 
independently of each other, may form a part of a ring;, and 

I - wherein the. substituents R 60 , R 6 VR 62 , R 63 , R 64 , R 85 . R* R 67 , R 68 . R 69 . R 70 . 
R 7 ?, R 72 , R 73 R 74 , R 75 , R 76 , R 77 , R 7 * R 79 , R 80 , R 81 , and.R 82 independently of 
each other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, 
cycioalkyl, cycloalkenyl, cycloalkinyj, heteroalkyl, heteroalkenyl, 
. heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroafyl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 
group; and 
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wherein A 1 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyi, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyi, heteroaryl-heteroalkyi group or. a carbaldehyde (-CHO), a 
ketone group (-CO-R 109 ). a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxyiic acid group (-COOH), a carboxylic acid ester group 
(-GOOR 1 ? 1 ), a carboxylic acid anhydride group (-CO-O-pO-R 102 ), a 
hydroxamic acid group (-COrNH(OH)), a N-substituted hydroxamic acid group 
(-GONR 103 (OH)), a OTsgbstituted hydroxamic aqid 9rtW'p ; (^-NH^ 1M )j( f a 
carboxamide group (-CO-NH2), a N-substituted of N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 105 ; -CO-NR 106 R 107 ), an amido group (-HN-CO- 
R 10? ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 109 ; -S0 2 - 
NR 110 R 111 ), an amidosulfone group (-NH-SO^R 112 ), a sulfone group (-SOz- 
R 113 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 114 )(OR 1 15 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=P)(OR 116 )(OR 1 17 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 118 ), a 
hydroxy g;qup (-OH); an alkoxy group (-0-R 119 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 120 ; 
-NR 121 R 122 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 116 /R 117 and ; , 
R i 2 i /R i 22 . independently of each other, may form a part of a ring; and 

- wherein the substituents R 100 , R 101 , R 102 , R 103 ,R 1ci4 , R 105 , R 106 , R 107 . R 108 , 

R 109 R 110 R 111 R 112 R 11 3i R 114 R 115 R 116 R 117 f R H8 R 119 R 12 0> R 1 2 1 f gnd 

R 122 , independently of each other are a hydrogen atom (-H), or an alkyl, 
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alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroaikyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) 

N X 3 

- ; : /v ■ - : 

A 2 (III) 

- wherein X 3 is CR 131 R 132 , O, S, SO, S0 2 , or NR 133 ; and 

- wherein R 13 \ R 132 , and R 133 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group X-SOMR 140 ), a' Bdroriic acid group : (-B(QH) 2 ),: a cyano group (-C^N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 141 ), a 
ca%bxyiic acid anhydride group (-CO-0-CO-R 142 ), a hydroxamic acid group 
(-GO^NM(OH)), a N-substituted hydroxamic acid group .(-CO-NR 143 (OH)), a O- 
substituted hydroxamic acid group (tCOtNH(OR 144 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group,. 
(-GO-NHR 145 ; -CO-NR^R 147 ); an amido group (-HN-CO-R 148 ), a sulfonic acid 
group (~S0 3 H), a sulfonamide group (-SO^NH?), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 149 ; -SO r NR 150 R 151 ), an 
amidosulfone group (-NH-SO2-R 152 ), a sulfone group (-SO2-R 153 ), a phosphoric 
acid group (-OP(=6)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 154 )(OR 155 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 156 )(OR 157 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 158 ), a 
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hydroxy group (-OH); an alkoxy group (-0-R 159 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 160 ; 
-NR 161 R 162 ); and 

- [ which, independent of each other, can be substituted with one or more 
substituehts, which can be the same or different; and, 

- wherein optionally, the the pair R 131 /R 132 , if present, as well the , pairs R 1 ^/R 147 , 
R 150 /R 151 , R 1S4 /R 156 , R^/R 157 and R 16t /R 162 v independent of each other/may . 
form a part of a ring; and ' >v - : :t "■ :s ■■ ■ 

- wherein thesubstituents R 1 5 ; R^^ R 1 ^, R 1 ^ 3 , R^l 4 , Rlf R^f^f , 

rW 9 ( ; R A50. iR 151 iR 152 )R 1^ 

R 162 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkihyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroaikinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 2 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroaikinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 180 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 

' carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 181 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 185 ; -CO-NR ie6 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ); a N-substituted or N,N- 
disubstituted sulfonamide group (-S0 2 -NHR 189 ; -SO 2 -NR 190 R 191 ), an 
amidosulfone group (-NH-S0 2 -R 192 ), a sulfone group (-SOrR 193 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 194 )(OR 195 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
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phosphonic acid ester group (-P(=0)(OR 196 )(OR 197 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 1 ? 8 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 199 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 200 ; 



NR 201 R 202 ); an j 



which j independently of each other, can be substituted with one or more .. . 
substttuents, which ran be the same or different; an 

. wherein optionaHy, the pairs R 186 ^ * " . 

R 201 /^ 202 independent of each othier, may form a part of a ring; arid 1 

- wherein the substituents R 180 ,.R 161 , R 182 , R 183 , R 184 , R 185 , R 186 , R 187 , R 188 , 
.;. R 189 ,R 1w ,^ 9 VR 1 J ; R 1M f R 1 ^ R 195 , R 1 * R 19 VR 19 VR i99 , R 200 > R 20 \ and. 
R 202 independently of each other are a hydrogen atom (-H)i or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 



has1tHefbrmula' r (l\^5- 'Uc-ffc ,it^ • f . -v * c 




212 



(IV) 



wherein R 211 and R 212 , independently of each other, are ' \ 
a hydrogen atom (-rt); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
, cycloalkinyl heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 220 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 



i 
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carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 221 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 222 ), a hydrbxamic acid group 
(-CO-NH(OH)), a N-substituted hydrpxarhic acid group (-CO-NR^OH)); a 0- 
substituted hydroxamic acid group (-CO-NHfOR 224 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 225 ; -CO-NR^R 227 ), an amido group (-HN-CO-R 228 ). a sulfonic acid 
group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO^NHR 229 ; -SOj-NR 23 ^ 231 ), an 
amidosulfone group (-NH-SO2-R 232 ), a sulfone group (-SO2-R 233 ). a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 234 )(OR 235 )), a phosphonic acjd group (-P(=0)(OH) 2 ), an 
phbsphbnic'acid ester group (-P(=0)(qR 236 )(OR 237 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 238 ), a 
hydroxy group (-OH)-an alkoxy group (-O-R 239 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 240 ; 
-NR 241 R 242 ); and 

which, independently of each r other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 227 , R 230 /R 231 , R 234 /R 235 , R 236 ^ 237 and 
R2 4i /R 2« independenly of each other, may form a part of a ring; and 

- wherein the. substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 . R 226 , R 227 . R 228 . 
R 229 , R 230 , R ?3 \ R 232 , R 233 , R 234 , R 235 . R 236 , R 237 , R 238 , R 239 , R 240 , R 241 , and 
R 242 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cyc|palkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocyclpalkyi, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 3 is 

a hydrogen atom (-H); Or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
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group (-CO-R 260 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C^N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 261 ), a 
carboxylic acid anhydride group (^CO-O-CO-R 262 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid.group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 284 )), a carboxamide group 
(-CO-NH 2 j, a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 265 ; -CO-NR^R 267 ), an amldb group (-HN-CO-R 268 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (^Sp2-NH 2 ), a N-substituted or N,N- 
djsubstituted sulfonamide group (-SO2-NHR 269 ; -SO2-NR 270 R 271 ), an 
amidosulfone group (-NH-SO2-R 272 ), a sulfone group (-SO2-R 273 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(.OP(=0)(OR 274 )(OR 275 ))! a phosphoric acid group (-P(=O)(0H) 2 ), an • 
phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )), a halogen atoni, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 278 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 279 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 280 ; 
-NR 281 R 282 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 267 . R 270 /R 271 , R 274 /R 275 , R 276 /R 277 and 
R 28 f VR 282 ,"independenly of each <other, .mayJqrm a part Qf a ring; and , 

, wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 . R 265 , R 266 , R 267 R 268 , 
R 269 , R 270 , R 271 , R 272 , R 273 , R 274 , R 275 .^ 278 , R 277 ; R 278 , R 279 , R 280 , R 281 , and 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
".,'•„••/.. alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl. 

heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 
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wherein X 4 is CR 291 or N; and 

wherein X 5 is CR 292 or N; and "/''■"■'' 

wherein R 29 ^ and R 292 , independently of esjch other, are ' ':V] : 
a hydrogen atom (-H); or an alkyi, alkenyl, alkinyl, i^cld^ky^^i&lf^l, 
cycloalkinyl, heteroalkyi, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 300 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxyiic acid ester group 
(-COOR 301 ), a carboxylic acid anhydride group (-GO-O-CO-R 302 ), a 
hydroxamic acid group (-CONH(OH)), a N-substituted hydrdxamic acid group 
(-CO-NR 303 (OH)), a O-substituted hydroxamic acid group (-CO-NHKOR 304 )), a 
carboxamide group (-CO-NH2), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 305 ; -CO-NR 306 ^ 307 ), an amido group (-HN-CO- 
R 308 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N-disubstituted sulfpnamide group (-SO2-NHR 309 ; -S0 2 - 
NR 310 R 311 ), an amidosulfone group (-NH-SO2-R 312 ), a sulfone group (-S0 2 - 
R 313 ), a phosphoric acid group (-0P(=O)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 314 )(OR 315 )), a phosphonic acid group (-P(=0)(OH)2)i an 
phosphonic acid ester group (-P(=0)(OR 316 )(OR 317 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 318 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 319 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 320 ; 
-NR 321 R 322 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the the pair R^/R 292 , if present, as well the pairs R 306 ^ 307 , , 
R 3io /R 3n R 3i4 /F >3i5 R 316 /R 317 gnd R 32i /R 322 j j nde pendenly of each other, may 

form a part of a ring; and 

, • . .. .... . D 300 D 301 D 302 D 303 p304 p305 R 306 p307 b308 

- wherein the substituents R , R , R ,R , R. , K , K , k , , 

R 309 R 310 R311 R 312 R 313 rSW-rSW R 3«; R 317 R 318 R 319 R 320 R32V and 

R 322 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryi-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heterqaryl- 
heteroalkyl group; r 

wherein A 4 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 

-he^fQaikyl^hetei^ry^heteroalkyl group or, a-carbaldehyde GCHO), a 

^^f^t^^^slJI^W acld! ( grqup;.(-B(P.H)2) l a:cyano-group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 

' (- 606R 341 ), a carboxylic acid anhydride group (-CO-0-CO-R 342 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 343 (OH)), a O-substituted hydroxamic acid group (-CO-NH^R 344 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 345 ; -CO-NR^R 347 ). an amido group (-HN-CO- 

; R 348 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2). a N- 
substituted or N,N-disubstituted sulfonamide group (-SO2-NHR 349 ; -SO r 
NR 350 R 351 ), an amidosulfone group (-NH-SO2-R 352 ), a sulfone group (-SO^ 
R 353 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 354 )(OR 355 j), a phosphonic acid group (-P(=0)(OH) 2 ), an 
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phosphoric acid ester group (-P(=0)(OR 356 )(OR 357 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 358 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 359 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 360 ; 
. NR3 ei R 362 );ahd ... ,-. , . > 

- which, independently of each other, can be substituted with one or more ; 
substituSnts, which can be the same cir different; and, : \" 

-' wherein optionally, the,pairs R 346 ^* 47 , R 350 ^ 1 , -R^/B^ Rf^^wA A 
R^VR^; irideperidehly of each other, may form a part of a ring; and 

- wherein the substituents R 340 , R* 1 , R 342 , R 343 , R 344 , R 345 , R 346 , R 347 , R 348 , 

R 349 R 350 R 351 R 352 R ZK R 354 R 355 R 356 R 357 R 358 R 359 R 360 R 36V and 

R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PWI 

has the formula (VI) 




- wherein R 37 \ R , R and R J7e , independently of each other, 



\ 
i 
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a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heteroqycloalkyl, 
heterocycloalkenyl, aryl, h^teroaryl, aryj-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-C.O-R 380 ), a boronic acjd group (-B(OH)2), a cyano group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 381 ),,a carboxylic acid anhydride group (-Cp-OrQO-R 38 ^), a_ 
hydroxamic acid group ^(-CO-NHfOIH)), a N^substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NHCOR 384 )), a 
carboxamide group (-CO-NH2), a N-substituted or N,N<lisubstituted carboxylic 
acid amide group, ;(-GO-NHR 385 ; -CO-NR 38 ^ 7 ), an amido group f HN-CO- 
R 388 ), a sulfonic acid group (~S0 3 H), a sulfonamide group (-SO2-NH2), a N-? 
substituted or.N r Nrd.isubst|tuted sulfonamide group.. ( T Sp2-NIHR 389 ; -SO2- 
NR 390 R 391 ). an amidosulforie group (^NHrSQ 2 -R 392 ), a $ujfone,group (-S0 2 - 
R ?93 ), a phosphoric acid |group^OP(=Q)(OH)2), a phqsphoric acid ester group 
(.OP(=0)(OR 394 )(OR 395 )) ) a phosphon 

phosphonic acid ester group (^P(-7,Q)(OR 396 )(OR 397 )) t a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thipether group (-S-R 398 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 400 ; 
^NR 40 .^ 402 ); and _ 

which, independently of each other, can be substituted with one or more 
'^ubisWuerits^ Wtf icIVoari be the same or different; and, 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs ^/^.jf?^ R 394 ^ 395 , R 396 ^ 397 and R 401 /R 402 ( independent of 
each other, may form f a part of a ring; and 

- wh^ 

p389 p390 p391 p392 p393 p394 p395 p396 p397 p39d ^399 p400 p401 anc j 

R 402 , independently of each other are a hydrogen atom (-H), or an alkyl, 
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alkenyi, alkinyl, cycloalkyi, cycloalkenyl, cycioalkinyj, heteroalkyl, 
heteroalkenyl, heteroalkinyt heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl. aryl-alkyl, heteroaryl-alkyl, aryl-hetaroalkyl, heteroaryl- 
heteroalkyl group; or 

'■•■' • "'":>'•*•-• v.. '.. • . •"' • •■ 

alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydroxyiinihb (=NADH) group; arid J ) ,; • • : 

alternatively; the two groups R and R 37t> can be together an oxo (=0) or 
hydroxyimino |=N-OH) group; and 

wherein A 5 is t . •., ; , 

a hydrogen atom (-H); or an alkyl, alkenyi, alkinyl, cycloalkyi, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyi, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 420 ), a boronic acid group (-B(pH) ? ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 421 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group 
(-CG-NH(OH)), a N-substituted hydroxamic acid; group (-CO-NR 423 (OH)), a O- 
substituted hydroxamic acid group (-pO-NH(OR 424 )), a carboxamide group 
(-CO-NH 2 ), a N-substituted or,N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 425 ; -CO : NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid 
group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-S0 2 -NHR 429 ; -SOz-NR^R 431 ), an 
amidosulfone group (-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 43 *)(OR 435 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 436 )(OR 437 )), a halogen atom, a 
trifluormethyi group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 438 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 439 ), a tetrazole group, an amino 
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group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 440 ; 
-NR 44 ^ 442 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 426 /R 427 , K»JR« R 434 /R 43S , R 436 /R 437 and 
R 44i /R 442 jndependenly of each other, may form a part of a ring; and 

• - wheVeinthesubsti^ 

R 429 , R 430 , R 431 , R 432 , R 433 , R 434 , R 435 . R 436 , R 437 , R 438 , R 439 , R 440 , R 441 , and 
R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterpcycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 




- wherein m : is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 

- wherein A 6 is a hydrogen atom (-H); or an alkyl, alkenyl, alkinyi, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
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heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 461 ), a carboxylic acid anhydride group (-CO-0-CO-R 462 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a (^substituted hydroxamic acid group (-CO-NHCOR 464 )), a 
carboxamide group (-CO-NH 2 ). a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO- 
R 468 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or NiN-disubstituted sulfonamide group (-SO2-NHR 469 ; -S0 2 - 
NR 470 R 471 ), an amidosulfone group (-NH-SO2-R 472 ), a sulfone group (-SO2- 
R 473 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(_OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 480 ; 
-NR^R 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
R 48i /R 482 j n dependenly of each other, may form a part of a ring; and 

. ' . . O 460 D 461 D 462 D 463 D 464 r465 r 466 r 467 r 468 

- wherein the substrtuents R TOU , R , R , R , R , R , K , k , k , 
R 469 , R 470 , R 471 ,.R 472 , R 473 . R 474 , R 475 , R 476 . R 477 , R 478 , R 479 . R 480 . R 481 . and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 



I 



) 
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heteroaryl, a ry I -alky I, heteroaryl-alkyl , aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 
has trie formula (VIII) 

A 7 (VIII) 

- wherein X 6 is selected from CR 490 R 49 \ O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and ' ■■ , 

- wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

- or alternatively, 

- Wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
'double bbhd; -and- - -i):'i> 

- "^SWtesi^Mircm^ 97 or M, when the bond between* 6 and X 7 is a 

double bono; and 

- . a nd r497 - independently of each 

other, are a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroaHcyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterdcycloalkenyl, aryl, heteroaryl, aryl-alky I, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 500 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 501 ), a carboxylic acid anhydride group (-CO-O-CO-R 502 ), a 
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hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 503 (OH)), a O-substituted hydroxamic acid group (-CO-NHCOR 504 )), a 
carboxamide group (-CO-NH2), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 50 ^, -CO-NR 50 ®^ 07 ), an amido group (-HNrCO- 
R 508 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N-disubst'rtuted sulfonamide group (-SO2-NHR 509 ; ^0 2 - 
NR 510 R 511 ), an amidosulfone group (-NiH-SOrR 512 )! a sulfone group (-SC£ 
R* 13 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
{-OP(=0)(OR 514 )(OR 515 )), a phosphonic acid group (-P(=0)(OH) 2 ), ap 
phosphonic acid ester group^^OKOR 516 )^^ 1 ^ a halOjgen.atomj a f 3 
trifiubrmethyl group (-CF 3 ), a thiol group (-SH); a thidether group (-S-R 518 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 519 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 520 ; 
-NR 521 R 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

. .. r-,490 d491 d492 o493 p494 pj495, r496 a _j 

wherein optionally, any two the groups R , R , R , R , K , R K , ana 
R 497 , if present, as well as the pairs R 506 /R 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 617 and 
r521 /R 522 independenly of each other, may form a part of a ring; and 

. ., t * * r>500 o501 O 502 D 503 D 504 p505 p506 p507 p508 p509 

wherein the substituents R , R , R ,R .R .R . R . R . R . K > 

R 510 R 511 R 512 R 513 ( R 514 R S15 R 516 R 517 ( R 518 R 519 ( R 520 ) R 521 ( ^ rS22 

independently of each other are a hydrogen atom (-H), or an alkyl, alkenyi, 
alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroaikyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycioaikenyl, aryl, heteroaryl, aryl- 
alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group; and 

wherein A 7 is 

a hydrogen atom (-H); or an alkyl, alkenyi, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroaikyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
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heterocycloalkehyl, aryl, heteroaryl, aryl-alkyl, heteroaryl^alkyl, aryl- 
heteroalkyl/heteroaryl^heteroalkyl group or, a carbaldehyde.(-CHO), a ketone 
group (-CO-R* 40 ), a boronic acid group (-B(OH) 2 ), a cyano group (-QsN). a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 541 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group . 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substrtuted hydroxamic acid group (-CG-NH(OR^)), a carboxamide group 
(-CO-NH2), a N-substit!uted'0P N;N^isubstituted ;carboxyiic acid amide group, 
(-CO-NHR 5 ^; -CO-NR^R^), an amido group (-HNjQO-R* 48 ), a sulfonic acid 
gfbit^- jpsbjtift* 8uH©riam»degroup.(-S©2rNH2), a N-substftuted or N,N- 
disuBstituted sulfonamide group (-SprNHR^;-S0 2T NR? 6p R^ 1 .), an . . 
amidbsuifone group ,(-NH-S02-R 552 ), a sulfone group (^O^R 553 ), a phosphoric 
acid group (-OP(=0)(pH) 2 ), a phosphoric, acid ester group 
(-OP(=0)(OR 554 )(OR 555 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 556 )(OR 557 )), a halogen atom, a 

558 

trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R ), a 
hydroxy group (-OH); an alkoxy group (-0-R 559 ), a tetrazole group, an amino 

560 

group ( NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR ; 
. -NR^R 562 ); and 

-V v . > : ■ 

■ ! * ' ,y 5 » . •' » * ■ • ' • ■ " 

which, ind4^^#oifa^other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 547 , R 550 /R 551 . R 554 /R^, R 556 /R 557 and 
,^561^562. jndependenly of each other, may form a part of a ring; and 

.. , . .... . D 540 D 541 d 542 d 543 r544 r 545 r 546 r 547 d548 

- wherein the substituents R , R ,-R- ,R .-K , k , k ,r\ , , 

R 549 R 550 R 551 gt02 R 553 R 554 R 55 5< R 556 R 557 R 558 R 559 R 560 R 661 gnd 

R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyli heterocycloaikenyl, aryl, 
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heteroaryl, aryl-alkyl, heteroaryl-alkyl, aiyl-heteroaikyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM : 

has the formula (IX) or (IXa) .. .:■ ,, .' - . ,_' 




(IX) (IXa) 



- wherein X 8 Is N or CR 570 ; and, v> 

- wherein R 570 , R 575 , R 810 and R 81 1 independently of each other, are 

a hydrogen atom (-H); or an alkyl. alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group. (-B(Oti) 2 ). a cya.no group 
(lc=N), a carboxylic acid grpup (-COOH), a carboxylic acid ester group 
(-COOR 581 ), a carboxylic acid anhydride group (-CO-O-COrR 582 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-Hr 683 (6H)), a O-substituted hydroxamic acid group (-CO-NH(OR 584 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 585 ; -CO-NR^R 587 ), an amido group (-HN-CO- 
"r 588 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-S0 2 -NHR 589 ; -S0 2 - 
NR 590 R 591 ), an amidosulfone group (-N.H-S0 2 -R 592 ), a sulfone group (-SCV 
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R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(OP(=0)(OR 59 *)(OR 595 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 596 )(OR 597 )), a halogen atom, a > 
trifluormethyl group (-CF3), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 600 ; 

_ NR 601 R 602 ); 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 570 /R 575 , if present, as well as the pairs R 586 /R 587 , 
R 59b /R 59i r594 /R 595 > r 596 /r 597 gnd r^/r^ 02 , jndependenly of each other, may 

form a part of a ring; and 

• , 1 ... . ,-,580 o581 D 582 D 583 D 564 p585 p586 p587 R 588 

- wherein the substituents R , R , R , R , R . R . R . R - K • 

R 58 9j R 590 R 591 R 59 2) R 59 3i R S94 R 59 5i ^ R 59 7i R 5 98i R 599_ R 600 j R 601 . gnd 

R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkiriyl, cycloalkyl, cycloaikenyl, cycloalkinyl, heteroalkyl, 
heterbalkenyl, heteroalkinyl, heterocycloalkyl, heterocycioaikenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

■ • .os. ■ ■ ...... ..• ■ V ' ' • • - 

or wherein the group PM 

has the formula (X) 
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wherein the groups X 9 is CR^R 901 , S, SO, S0 2 or NR 902 

- wherein R 900 ; R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or 
-C(=0)NR 91 ?R 911 . • 

wherein A 9 and A 10 are, independently of each other, selected from 
hydrogen, cyano, -C(=0)NR 912 R 913 , or Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, 

wherein ,.-.- .;',/ ' ' ..^, ; .. v . .■ ... ■ ;j. . • 

- R 910 and. R 912 ,. are, independently of each other, sejected from hydrogen, or 
Ci, C 2 , C 3 , C 4 , C 5 or Ce alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1 ) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C 2 , C3, C 4 , C5 or Ce alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of ■ ^■ 

(a) hydroxy, 

(b) -COOH, 

(c) -COO^Cl C 2l C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4l . C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
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from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C 4? C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 

(3) C 3| C 4 C 5 or cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, d, C 2; C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, 
-OC 2 ,:-OC 3l -OC 4l -OC 6 or-OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 6 or C 6 
alkyl), i.e. ester, Gi, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Qd, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3| C 4 Cs^or G6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently^elected from halogen, hydroxy, -GOOH^COO(Gi, C 2l C 3 , C 4 , 
Cs pr^©B ^lkyl)^i.enesterr Gi j G* 6b, G 4 , G 5 or Ce alkyl, and -OG+, -0C 2 , -OC 3 , 
-Oe 4 , rOC5. pr^OG 6 alkyl, wherein said -COO(C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Cii C 2| C 3 , C 4i C^or C 6 alkyl, and -OCi f i-OC 2t -OC 3 , rOC 4 , -OC 5 or 
-OG 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or .1 
substituents selected from -COO(C 1 , C 2 , C 3 , C 4f C 5 or C 6 alkyl) i.e. ester, 
COOH, andrOCt , -OC 2l -OC 3l -OC 4t -OC 5 or -OCe alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Gi, C 2| C 3 , C 4 , C 5r C6i Cj, Ca, C 9 or C10 alkyl, which is linear or branched 
and is optionally substituted with 1 * 2; 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, 4, or 5 halogen atoms and 0, 1 , or 2 
groups selected froni 

(a) hydroxy; 

(b) -COOH; " 3 
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(c) -COp(Ci, Q2, C 3l C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 
, (d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and.sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, d, C 2> 
C 3 , C 4 , C 6 or C 6 alkyl, arid -OC tl -OC*, -0C 3> -664, -OC5 or-0C 6 alkyl, 
said Ci, C2, C 3 , G 4 , C 5 or C 6 alkyl, and ^OGi, OC 2i -OC 3 , > TOC 4i rOCior 
-OC6 alkyl being linear or branched ! and optionally subsWuted with 1,(2, . 
3, 4, or 5 halogens.; -; ; v -y l <:' r ^'''k^'-O 

(e) an 8, 9 or 10 membered bicyclic ring systemiW^ichimay^e saturated 
or unsaturated comprising (i) two fused heterocyplto^ r 
heterocyclic, ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2) C 3| C 4 , C5 or 
C 6 alkyl, and -OC1, -OC 2 . -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2l -OC 3 , -OC 4l -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; — - r 

(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) .NR 925 -C(=0)NR 925 R 925 ; 
0) -NR 925 COOR 930 

(k) -O-CO-R 930 
(I) -0-CO-NR 925 R 925 ; 
(m) -NR 925 S0 2 R 930 ; 
(n)-NR 925 R 925 ; 

(0) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2l C 3| C 4t C 5 or C 6 
alkyl, -OC1, -OC 2 , -OC 3) -OC 4f -OC 5 or-OC 6 alkyl, -COOH, -COO(d, C 2 , 
C 3 , C 4| C 5 or C 6 alkyl) i.e. ester, said C 1f C 2 , C 3( C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COOfC^ C 2 , C 3> C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 



) 
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with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C3VC4 C 5 or G 6 cycloalkyl and 0, 1 ,' 2, 3, 4, or- 5 halogens, and 
' (p) C 3 ; C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2\ 3, 
4, 5, or 6 halogens; ^ .'"--V-: . -j ' ■> ■■ 

(5) OCr, OC2, oe 3 , oe 4 , OC 5 , QC& OG 7 ; OGs, OG9 or QCid alkyl; which is > 
linear or branched and is optionally substituted with 0> 1 ; 2, 3, 4, or 5 halogen 
atoms arid 0;' tor 2 substitutents ^ selected from i 5 t 
: (a) hydroxy; ' c-, =•..-••.. •>•.•• 

(bji-COdH; "' / J" Vi - . -y-v - 

(c) -COO(O^C 2 , 0 3 , 0 4 , 65 bTC 6 alkyl) i.e- ester, which may belinear or 
Branched and is optionally substituted with 1,2, 3, 4 or 5 halogens; 

(d) a~5 - or 6^nembered heterocycle which may be saturated or . 
unsaturated comprising 1, 2^.3, or. 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substitue'hts independently selected from 0x0/ hydroxy;;haldgen, Ci , C 2 , 
C 3 , C 4 ; C5 orC^alkyl, and -Od, -OC 2 , -OC 3l -OG 4 , -OG 5 or -OC 6 alkyl, 
said d, C 2 , Ci, C 4 , e 5 or Cd' alkyl,: arid -Od, ^Ozz-Qd, -OG 41 ^Oe 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens:; 

(e) an 8, 9 or 1 0 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ting ! having 1 , 2, 3, or 4 heteroatoms independently selected 
Trdm nUrogeri, ! 6xyge'n:-d a'^Kor^membered heterocycley 
r havTng-^^,fb : r3"h , 

' oxygen ahd>sulfuf , fusecMo a'behzene ringi wherein said; bicyclic ring 
%ysMm% optional^ 

MndepbHdently selected from: bxo; hydroxy, halogen; 'd , C 2 , C 3 , C 4 , C 5 or 
. Ce alkyi; arid^Od^OC 2 pOC 3 ; *>C 4 y -OC 5 or -QCe alkyl. said d, C 2 , C 3 , 
d. Cs'or Ce alkyl, and -Od , -OC 2l -OG 3 r-0© 4 ;.!-OC 5 or-OC6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
• haldgens; :' r ' - ; : • • • vuvjfv \. 

(f) -SONR^R 925 ; 
-(gJ-SOzNR 92 ^ 25 ; 

(h) -NR 925 -G(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
(j) -NR^COOR 930 

(k) -O-CO-R 930 
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• •■?•..'•> -..<-?,■ ; . 

(I) -O-COrN R 925 R^; ., 
(m)-NR 925 S0 2 R^; 
(n) -NR^R^; :v: 

(o) phenyl; which is optionally substituted with 1 , 2, 3, 4, or 5 groups 
independently selected from halogen; hydroxy,' Cr, C^Cst, G 4i G 5 or C 6 
alkyl, -OCi, -OG2, -OG 3 , -OC 4 , -OC 5 or rOC 6 alkyl, -COOH, rCOO(Oiv G^ i 
C£'G l 4( Cs or Ce alkyl) i.e.^ester, said jGi , G2, C 3 , C 4 , Cs or alkyl, -OCi,; s' 
-OC 2 ,^dC 3 ,'-OC 4 -^ ,G 3 , &, <h 

or be alkyl) i:e. ester being linear oribranched^and pptionallysubstituted 
with 1 , 2, 3, 4f5i or 6 substitute'nts ihdeperidentlyiselected $nm0mJk 
C 3 , C 4 C5 or G 6 * cyeloalkyl<and^ 

(^^ ; M^ 4 ^f^q^^0^dt^^Wlii@h^ Pptionally | substituted J with.lV i 2i;3, 
4, 5, Or 1 6 halogens; v h ; . i.- • ; - 

(6) -COOH; 

(7) -COO(Ci , C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e ; ester, which may be linear or • 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membeYed heterocycle whjch may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur v said heterocycle being optionally substituted with 1 , 2, or 
3 substituerits independently selected from oxo, hydroxy, halogen, Cu C 2l C 3 , 
C 4 , Cs or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OG 4 , -OC 5 or -OC 6 alkyl, said C1, 
C 2 , C 3 , G 4 , G 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3i -OC 4 ; -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. • " • 

(9) an 8, 9 or 1 0 membered bicyclicririg system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having i, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with "1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Cr, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 ; -OC 4 , -OC 5 or 
-OC 6 alkyl, said d, C 2 , G 3 ; C4/C5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4) 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 
(lO-CONR 92 ^ 925 ; 
(11)-S0 2 NR 925 R 925 ; 
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(12) -NR 925 -C(=0)R 925 • : - ■ • 

(1 3) -NR 926 -C(=0)NR 925 R 926 ; ^ 

(14) -NR 925 COOR 930 

(15) -O-CO-R 930 

(16) -0-CO,NR 925 R 925 ; 

(17) ~NR 9?5 S0 2 R 930 ; 

(18) -NR 92 ^ 925 ; 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Cm , C 2 , C 3| C 4 , C 5 or C 6 alkyl, 
-OCv -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1f C 2 , C 3 , C 4 , C 5 
orC 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC 1t -OC 2l -OC 3( 
-OC 4 , -Oe 5 or -OCe alkyl, -COOH, -COO(C 1 , C 2 , C 3 , € 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1,-2/3, 4, or 5 
halogens; * '■ 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
Ce cycloalkyl, and C 3 , C 4 €5 or C 6 cycloalkyl, wherein C1, C 2| C 3| C 4| C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1,2,3, 
4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 - when R 930 is phenyl or G 3> C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected;from 
^ v ,halagen^ 

.^if :J alkyl, said Ci, C 2 , C 3 , C 4 , or C 5 alkyl, -OC1, -OC 2l -OC 3 , -OC 4 - or -OC 5 

alkyl being linear or branched and optionally substituted with 1 , 2, 3, 4, or 
:v-.~* 5 halogens. v r ■■ : v ^ 

wherein R 925 is selected from R 930 and hydrogen. 

wherein the group PM 

has the formula (XI) . 




WO 2004/099134 



PCT/EP2004/004774 



105 ■'• 

- wherein the groups X 10 is CR 10b0 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and. R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or C 1t C 2 , C 3 , C 4> C 5 or Cg alkyl. which is 
linear of branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

>":••' •: • v •-,>- f --vf;. .." j' 3- > ol 

wherein :.. - • oc' } \OC; * ~OC : 

- R 1010 and R 1012 , are; independently of each ot^^^^ 

C1, C 2 , C 3 , C 4 , C 5 or C 6 alkylj. whichis linear or branched arid is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) C1, C 2> C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of t 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or G 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
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from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 



- wherein said C 3 , C 4 , C 5 or C 6 cycloaikyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloaikyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -GOOH, -000(0!, C 2 , 
C 3 , C 4 , G 5 or C 6 alkyl), i.e; ester, Ci, C 2 , C 3 , C 4 , C 5 or 0 6 alkyl, and -Od, 
-OG 2 , -OC 3 , -OC 4l -OC 5 or -OC 6 alkyl, said -COOCd, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCl -OC 2 , -OC 3 , -OG 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , G 4 G 5 or C 6 cycloaikyl optionally substituted with 1 , 2, or 3 groups- 
independently selected' fr6m : halogen,. hydroxy, -COOH, -C00(Ci, C 2 , C 3 , C 4 , 
C 5 d^Cg»itfl^,qte^fe8l*;^f{-^; C^; C 4l Cior C 6 alkyl; and -OC 1t -OC 2 , -OC 3 , 
-OC 4 , OG 5 or iOG 6 alkyl, wherein said -COOjd , C 2 , C 3 , C 4 , C 5 or G 6 alkyl) 
i.e. ester, C 1( G 2 , C 3 , G 4 , G^ or alkyl, and -6G1; -6C 2 , -OG3, -OC 4 . -OC 5 or 
-OCs alkyl are linear Or branched and are optionally substituted with 1,2,3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -eOO(Ci,;C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -Od, -0C 2 , -OC 3 , -OC 4 , -0C 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) d, G 2 , C 3 , C 4 , C 5 , Ce, C 7 , Ce, C 9 or do alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3 ! , 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3,4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; 
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• (c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or d alkyl) i.e. ester, which may iiriear or 
branched and is optionally substituted with 1 , 2y 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 ,2, 3, or 4 hetero atoms independently selected 

> from nitrogen, oxygen and sulfur, optionally substituted with 1/2, or 3 ' 
substituehts independently selected from oxo, hydroxy, halogen, d, C 2 , 
Q3, C4, C 5 or C 6 alkyl, and -OCi, -OC 2> -OC 3l -OC^^OCs ; of ^DC 6 alkyl,, 
said d, C 2l C 3l C 4 , Cs or C 6 alkyl, and -OCi, ^C^.^C^^C^ -OC 5 or 
-OC 6 alkyl being linear or branched and optionally Substituted with : i;2, 
3, 4, or 5 halogens.; ;•■ -«- : -.' [ ■■■■ ■■ V J y C l ?•< ' ' 

(e) an 8; 9 or 1 0 membered bieyclic ringsystefrrwh^ 
^unsaturated comprising f 07 two fused heterocycli6 ril^sT&acrf ° r 
heterocyclic ring having 1, 2, 3, of 4 hetefoatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 v heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bieyclic ring 
system is optionally substituted with 1,2,3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC1, -OC 2 , -OC 3l -OC 4 , -OC 5 or OC 6 alkyl, said d, C 2 , C 3 , 
C 4l C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2. 3, 4, or 5 
halogens; 

" . (f) -CONR 1025 R 1026 ; " - : " " 

(g) -SO 2 NR 102S R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
(j) -NR 1025 COOR 1030 

(k) -O-CO-R 1030 ' 
(I) -O-CO-NR 1025 R 1025 ; 
(m) -NR 102S SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(0) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen; hydroxy, C1, C 2 , C 3l C 4 , C 5 or C 6 
alkyl. -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, : COOH, -COO(d, C 2 , 
C 3> C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2l C 3 , C 4 , C 5 or C 6 alkyl, -OC 1f 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(d,.C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1 ,2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cyclqalkyl and ,0, 1 ,2, 3, 4, or 5 halogens, and 
.. (p) C 3 , C4 C5 or Ce cycloalkyi, which is optionally substituted with i , 2; 3, 
4, 5, or 6 halogens; t.; : : • - , : . 
(5) OC1, QG 2 , ,OC 3 , OC 4 , OC5.. O.C6, PC 7 , OC 8 , OC 9 or OCh, alkyl, which is 
linear. or branched and Js optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from 
■•■ .(a) hydroxy; : .... ■■>•■:,: : • 

(b) -COQH; v •, ... . .. ... 

(c) -COO(Ci, Q 2 , C 3 , Q4, C s or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated I comprising 1„2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 

. substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4l CsorCe alkyl, and tQCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl. 
said d, C 2 ,p3, C 4 . Qs or Ce alkyl, and -OCi,-OC 2 , -OC 3 , -pC 4 , -OC 5 or 
-OC 6 alkyl being J linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, ;oxygen x 9r,sulfyr, or (ij) a % or (Srrnembered heterocycle 

r. haying, 1:^2-,,or3j3e|ejpatom r njtrogen ', 

.oxygen and^uHur, .fusedtp'a ben^epevring, ^rein said bicyclic ring 
oisystem is. i pptionaljy ; substitufe £substituents\ 
^•Jndepefrfently.8e^ed J fTO'm,oxp,, hydroxy,..halpgen, Ci, Q 2 , C 3 , C 4 , C 5 or 

C 6 alkyl' -OC 5 or ^^.a'fcyl^w^qi,^ C 3 , 

. C 4 , C 5 or C« alkyl, and -OC1, -OC 2 , -OGs. -6c 4 , -QC S or ^OC^alkyi being 

linear o^r^cM.^^.^^^^W^'^: 1 '' 2 : 3( 4 >°?$ . 

halogens; _ . v 1 : . ■ .0 . 

. (f) -CONR 1025 R 1025 ; .' 

(g) -SO 2 NR 1025 R 102S ; 

(h) -NR 1025 -C(=b)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 

0)-NR 1025 COOR 1030 . ' 

(k)-0-CO-R 1030 
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1025 D 1025. 



(I) -O-CO-NR^R 
(m)-NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; ; 

(o) phenyl, which is optionally substituted with 1 , 2, 3, 4, .or 5 groups 
independently selected from halogen, hydroxy, Ci, Q 2 , C3, C4, C5 or C6 
alkyi, -OCi, -OC2, ^OC 3 , -OC4, -6c 5 or -OCe alkyi, r COOH, -CQC)(Ci V Q 2 . 
. C 3l C 4f; G5 pr Ge aikyl) i.e. ester, saW.Q!, C2,p 3 , C^l^or^^llc^i rOCi, 
.OC2, -Op^^ 

or C 6 alkyl) he. ester being linear qi branched and optionally substituted 
with 1, 2, 3,^3^6;^ 

(p) P35 C4 C5 or G6 cyciogjlkyl,; which is optipnaliy substijtuted with 1 , 2, 3, 
4, 5, or 6 halogens; , 

(6) -COOH; 

(7) -COO(Ci, C 2 , C 3| C4, C 5 pr C 6 alkyi) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 heterp atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 

3 substituents independently selected frorp ; oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4l C 5 or C 6 alkyi, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyi, said Or, 
C 2 , C 3 , C 4 , C 5 or C 6 alkyi, and -Od, -OC 2 , -OC 3 , -OC 4 , rQPs or -OC 6 alkyi 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens. ^ >-V 

(9) an 8/9 or 10 membered bicyclic ring system, which, may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C 1( C 2 , C 3 , C 4l C 5 or C 6 alkyi, and -OCi, -OC 2l -OC 3 , -OC 4 , -OC 6 or 
-OC 6 alkyi, said d\ C 2 , C 3> C 4 , C 5 or C 6 alkyi, and -OC 1f -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OCe alkyi being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) -CONR 1O25 R 1025 ; 

(11) -SO 2 NR 1025 R 1025 ; 
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(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -O-CO-R 1030 

(16) -O-CO-NR 10 ^R 1025 ; 

(17) -NR 1025 SO 2 R 1Q30 ; 

(18) -NR 1025 R 1025 ; 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3| C 4 , C 5 or Ce alkyl, 
-OCi, -OC 2 , -OC 3 , -OC4, -OC 5 or -OC 6 alkyl, -CQOH, -000(01, 02, C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said C 1f C 2 , C 3 , C 4> C 5 or C 6 alkyl, -OC 1( -OC 2f -OC3, 
-OC 4 , -OC5 or -OC 6 alkyl. -COOH, -000(0!, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 
C 5 or C 6 cycloalkyl, and C 3| C 4 C 5 or C 6 cycloalkyl, wherein C1, C 2 , C 3 , C 4> C 5 
or C 6 alkyl is linear or-branched anbd.is optionally substituted with 1, 2, 3, 4, 
5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 halogens, 0 
or 1 phenyl, wherein said optional phenyl substituent and said R 930 , when 
R 930 is phenyl or C 3 , C 4 C 5 or C 6 cyploalkyl, are optionally substituted with 1 , 
2, 3, 4, or 5 substituents, independently selected from halogen, OH, C 1f C 2 , 
C 3t C 4 , or C 5 alkyl, -OC1, -OC 2 ,;-OC 3 , -OC 4 , or -OC 5 alkyl, said C 1f C 2l C 3> C 4 , 
or C 5 alkyl, -OC1, -OC 2 , -OC 3 , -OG 4l or -OC 5 alkyl being linear or branched 
^ and optionally substituted with 1 , 2, 3, 4, or 5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen. 

or wherein the group PM 



has the formula (XII) 



R1200 




(XII) 
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- wherein the groups R 1201 is hydrogen or fluoro. 

- wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 

or wherein the group PM 
has the formula XIII; 




wherein: 

R 1300 and R 1301 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) CN, 

(3) Ci.i 0 alkyl, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(Ci^alkyl)SO 2 R 1302 ( SO 2 R 1302 t SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 C ONR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the Ci- 
6 3lkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
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N(C^alkyl)Sd 2 R 1302 , S02R 1302 . SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci.$allcyl, wherein the Chalky! is linear or branched, 

(5) a 5- or 6-rnembered heterocyclic which may be saturated or unsaturated 
comprising 1-4 heteroatoms independently selected from N, S and O, the 
heterocycle being unsubstituted or substituted with 1 - 3 substituents 
independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(Ci^alkyl)SO 2 R 1302 l SQ 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , 
CONR 1305 R 1306 , CC^H, and C0 2 Ci^alkyl, wherein the Chalky! is linear or 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1-5 substituents . 
independently selected from halo^ OH, Ci^alkyl, and OCi^alkyl, wheffeih 
the Chalky! and OC^alkyl are linear or branched and optionally substituted 
with 1 - 5 halogens, 

(7) OH, 

(8) OR 13p2 , and 

(9) NR 1305 R 1306 ; 

R 1302 is Chalky!, which is linear or branched and which is unsubstituted or 
substituted with 1-5 groups independently selected from halogen, C0 2 H, and 
C0 2 C&alk^ 

R 1 ?9 3 f 'R 1 ^afld RW are independently selected from the group consisting of: 

(1) hydrogen,' 

(2) Ci-ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, ' 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 5 substituted 
independently selected from halogen, OH, C^alKyl, and OC^alkyl, 
wherein the C^alkyl is linear or branched and optionally substituted 
with 1 - 5 halogens, 
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d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, and 
OCi^alkyl, wherein the C^alkyi is linear or branched and optionally 
substituted with 1 - 5 halogens, 

e) C0 2 H, 

f) G0 2 Ci^alkyl, 

■ g) CONR 1305 R 1306 , 

(3) CN, 

(4) phenyl which is unsubstituted or Substituted with 1 - 5 substituents ^ - C 
independently selected from Ci-ealkyI, and OCi^alkyl, hydroxy and halogen, 
wherein the Ciiealkyl js linear or branched and optionally substituted with 1-5 
halogens, 

(5) naphthyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OCi-6alkyl, hydroxy and halogen, 
wherein the Ci_6alkyl is linear or branched and optionally substituted with 1-5 
halogens, 

(6) C0 2 H, 

(7) C0 2 Ci^alkyl, 

(8) CONR 1305 R 1306 , and 

(9) C3-6cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Ci^alkyl, and OCi^alkyl, hydroxy and halogen, 
wherein the Ci^alkyl is linear or branched and optionally substituted with 1-5 
halogens; 

1305 and R 1306 are independently selelcted from the group consisting of: 

(1) hydrogen, 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from haiogen, OH, Ci^alkyl, and OCi-6alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1-5 halogens, 



) 



) 
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: (3) C^cyclbalkyl, which is.;unsubstituted or substituted; with. 1- 5 substituents 
, - independently, selected from: C^alkyl, and DC^alky!,; wherein the. d-ealkyl is 

linear or brancheflj:and optionally substituted w|th 1 -5 halogens, 
; (4) C^alkyl, which ds linear or branched and. which is ^substituted or substituted 
i \ f With: " : >s • w ; :. ; , , t y y k ^ 

a) halogen m v .....*. \ x . A 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
jndependeipjlyvselected from halogen, OH, Chalky!; and OC^alkyl, 
-wherein the iQi^alKyl isjinear or branched and optionally substituted 
with 1-5 halogens, 

or wherein R 13 ? 5 .and. R 1306 .together- with the nitrogen atom to which they are 
. attached form a f heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
r : , . unsubstituted or substituted with one to five substituents independently 
selected from halogen, hydroxy, Chalky!, and Ci^alkoxy, wherein alkyl 
and alkoxy are unsubstituted with one to five halogens; 

or wherein the group PM 

hasihe^orm^ - .. -jv-- $ ,-u-kv. 



; ' ■■■■y - - ■■ ■ (xiv) ■ ! . '.'.?*., ;■ 



wherein R 1400 and R 14 °V independently tf^ 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroaikyl, heteroalkenyj, heteroalkinyl, heterocycloalkyl, 
heterocycloalkeriyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
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group (-CO-R 14<52 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 1403 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 1464 ), a hydroxamic acid, group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 1405 (OH)), a O- 
substituted hydroxamic acid group (-GO-NH(OR 1406 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 1407 ; -CO-NR 1408 R 1409 ), ari ahiido group (-HN-CO-R 1410 ), a sulfonic 
acid group (-S0 3 H), a sulfonamide group (-SOrNH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-S0 2 -NHR 1411 ; -SOrNR 1412 R 1413 ), an 
amidosulfone group (-NH-SOa-R 1414 ), a sulfone group (-SO2-R 1415 ). a 
phosphoric acid group (-OP(=0)(OH) 2 ). a phosphoric acid ester group 
(-OP(=0)(OR 1416 )(OR 1417 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic iacidiesjer group (-P(=0)(OR 1418 )(OR 1419 )), a halogen atom, a 
tfifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 1420 ), a 
hydroxy group (-QH); an alkoxy group (-O-R 1421 ), a tetrazole group, an amino 
group (-NH 2 ), :or a N-substituted or N.NKlisubstituted amino group (-NHR 1422 ; 
-NR 1423 R 1424 );.and, i: . , 

- which, independently of each other, can be substituted with one or more , 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 1408 ^ 4 ? 9 , R 1412 /R 1413 , R 1416 /R 1 ? 7 , R 1418 /R! 419 and 
R 1423 /R 1424 , independenly of each other, may form a part of a ring; and - 

- wherein ; the substituents R 1402 , R 1403 , R 1404 , R 1405 , R 1406 , R 1407 , R 1408 , R 1409 , 

p^1410 |^1411 p141 2 p1413 ^1414 p1415 p1416 p1417 p1418 p1419 p14 2 0 p14 2 1 p14^ 

R 1423 , and R 1424 independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloal kyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloaikyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 

group; 
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or wherein the group PM 

has the formula XV: . 




- wherein X 11 is CH 2 , CHF or CF 2 ; 

_• wherein R 1500 is selected from the group consisting of alkylcarbonyl, arylcarbonyl, 
cyano. heterocyclecarbonyl, R 1502 R 1503 NC(O)- ( B(OR 1504 )2, (1,2,3)-dioxoborolane 
and 4,4,5,5-tetramethyl(1 ,2,3)Klioxqborolane; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, aryialkyj, cycloalkyl, cycloalkylalkyl, cyano, 
haloalkyl, haloalkenyl, heterocyclealkyl, and hydroxyalkyl; . 

- wherein R 1502 , R 1503 and R 1504 are each independently selected from the group 
consisting of hydrogen, alkyl, and arylalkyl; 

with the proviso that the following compounds are excluded: 
glutamin-thiazolidin (=Gln-Thia), glutamin-pycrolidin (=Gln-Pyrr) (from WO 
03/072556), glutam|n^ 

pyrjralidin-2<arboxami^ | (=G|n^rd amid)/and (S,S) 4-Amino-5-(2-cyano-2,5- 
dihydro pyrrol-1 r ylK-pxd-pentanoic acid amide (Gin - 2Hcyano-2,5-dihydro- 
pyrrplidin) (from WO 01/55105). 

In a further embodiment, the present invention comprises a compound of the general 
formula (I) 

NR 1 R 2 - C(=EWG1)r(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1; 
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wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 

are \ 

- a hydrogen atom; or 

- a substituted or unsubstituted alkyl group having 1 to 30 carbon atoms; pr 

- a substituted or unsubstituted alkenyl group having 2 to 30 carbon atoms; or 

- a substituted or upsubstituted alkinyl group having 2 to 30 carbon atoms; or 

^ a substituted or unsubstituted cycloalkyi group having 3 to 30 carbon atoms; or 

- a substituted or unsubstituted cycloalkenyl group having 3 to 30 carbon atoms* 

- or a substituted or unsubstituted cycloatkinyl group having 1 6 to 30 carbon atoms; 
or^ h 

- a substituted or unsubstituted heteroalkyl group having 1 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkenyl group having 2 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkinyl group having 2 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heterocycloalkyl group having 1 to 30 carbon 
atoms, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

- a substituted or unsubstituted heterocycloaikenyl group having 2 to 30 carbon 
atoms, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

- a substituted or unsubstituted aryl group having 3 to 30 carbon atoms; or 
a substituted or unsubstituted heteroaryl group having 1 to 30 carbon atoms, and 
1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 30 carbon atoms, and at least one 
substituted or unsubstituted alkyl group each having 1 to 30 carbon atoms; or 
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a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms; 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted alkyl group having 
having 1 to 30 carbon atoms; or 

•a substituted or unsubstituted aryl-heteroaikyl group having at least one 
substituted or unsubstituted aryl group each having 3 to 30 carbon atoms; and at 
least one substituted or unsubstituted heteroalkyl group each having 1 to 30 
carbon atoms and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted heteroalkyl group . 
each having 1 to 30 carbon atoms and 1 to 6 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO), a ketone group (-CO-R 20 ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-CfeN), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 21 ), a carboxylic acid anhydride igroup 
(-CO-QtCO-R^), a hydrpxamip acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR 23 (OH)), a O-substituted hydroxamic acid 
;grpup(^^ or 
;N,N-disubstituted carboxylic acid amide group, (-CO-NHR^; -CO-NR^R 27 ), an 
amido group (-HNrGO-R 28 ), a sulfonic acid group (-S0 3 H), a sulfonamide 
group (-SO2-NH2), a N-substituted or N,N-disubstituted sulfonamide group 
v(-SO r NHR 29 ; -SOrNR^R 31 ), an amidosulfone group (-NH-SO2-R 32 ), a sulfone 
group (-SO2-R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 )), a phosphonic acid group (-P(=0)(OH) 2 ), 
an phosphonic acid ester group (-P^OXOR^XOR 37 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (^SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 39 ), a tetrazole group, an amino 



v 
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group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 40 ; 
-NR 41 R 42 ); : 

- which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 

- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 R 5 , R 6 , R 7 R 8 , R 9 , R 10 , 
and R 1 \ as well the pairs R 26 /R 27 ,.R 30 /R 3 , 1 , R^/R 35 , R^/R^and R 41 /Rl 2 , .. 
independenly of each other,, may form a part of a ring; and •;/,- v , 

- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 ,. R 2 ?, R 2 ^, R 2 ?, ..R 2 ^ R 2 ?, R 30 , 
R 31 , R 32 , R 33 , ^ 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 , R 41 , and R 42 independently of each 
other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group. 

In a further embodiment, the present invention comprises a compound of the general 
formula (I) 

NR 1 R 2 - e(rEVVG1HCR 3 R 4 )„ - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 

are.. 

- a hydrogen atom; or 

- a substituted or unsubstituted alkyl group having 1 to 20 carbon atoms; or 

- a substituted or unsubstituted alkenyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted alkinyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloalkyl group having 3 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloalkenyl group having 3 to 20 carbon atoms; 



) 
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or a substituted or unsubstituted pycloalkinyl group having 6 to 20 carbon atoms; 
or 

a substituted or unsubstituted heteroalkyl group having 1 to 20 carbon atoms 
and 1 to 3 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heteroalkenyl group having 2 to 20 carbon atoms 
and 1 to 3 hetero atoms each independently.se|ected from oxygen, nitrogen or 
sulfur; or ^ . . ,^ : .... . 

a substituted or unsubstituted heteroalkinyl group having 2 to 20 carbon atoms 
and 1 to 3 hetero atoms eaph .independently selected from oxygen, nitrogen or 
sulfur; or . . . . ; 

a substituted or unsubstituted heterocycloalkyl group having 1 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen," 
nitrogen or, sulfur; qr r 

a substituted or unsubstituted heterocycloalkenyl group having 2 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted. or unsubstituted aryl group having 3 to 20 carbon atoms; or 

a substituted or unsubstituted heteroaryl group having 1 to 20 carbon atoms, and 

1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or sulfur; 

, or. ^ . ' r - . 

a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 20 carbon atoms, and at least one 
substituted or unsubstituted alkyi group each having 1 to 20 carbon atoms; or 
a substituted or unsubstituted heteroaryl-alkyl group having at ieast one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
suifur, and further, at least one substituted or unsubstituted "alkyl group having 
having 1 to 20 carbon atoms; or 

a substituted or unsubstituted aryl-heteroalkyl group having at least one 
substituted or unsubstituted aryl group each having 3 to 20 carbon atoms, and at 
least one substituted or unsubstituted heteroalkyl group each having 1 to 20 
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carbon atoms and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least orie substituted or unsubstituted heteroalkyl group 
each having 1 to 20 carbon atoms and 1 to 4 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO), a ketone group (-CO-R*0, a boronic acid group 
(-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 21 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 22 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR 23 (OH)), a O-substituted hydroxamic acid 
group (-CO-NH(OR 24 )), a carboxamide group (-CO-NH 2 ), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CO-NHR 25 ; -CO-NR 26 R 27 ), an 
amido group (-HN-CO-R 28 ), a sulfonic acid group (-SO3H), a sulfonamide 
group (-S0 2 -NH2), a N-substituted or N,N-disubstituted sulfonamide group 
(-SO2-NHR 29 ; -SO^NR^R 31 ), an amidosulfone group (-NH-S0 2 -R 32 ), a sulfone 
group (-SO2-R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 », a phosphonic acid group (-P(=0)(OH) 2 ), 
an phosphonic acid ester group (-P(=0)(OR^)(OR 37 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 39 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 40 ; 

-nr 4i r 42 ); . 7 ; , 

which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 

wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
and R 11 , as well the pairs R 26 /R 27 , R 30 /R 31 , R^/R 35 , R 36 /R 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 
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- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 , R 25 , R 26 , R 27 , R 2 *, R 29 , R 30 , R 3 \ 
R 32 R 33 R 34 ( R 35 f R » R 37 ^ r4 o R 4i ^ ar)d R 42 j nde pendently of each other 

are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkeny), aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group. 

In a preferred embodiment, the present invention comprises a compound of the 
general formula (I) 

NR 1 R 2 - C(=EWG1)-(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1; 

wherein R 1 , R 2 , R 3 , R 4 R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a straight or branched chain, substituted or unsubstituted alkyl group comprising 

^ a halogen comprising a fluoro, chloro, bromo or iodo atom; or 
-v -.a .cyano group ; ea thioi groups a hydroxy group; a carboxyl group, a tetrazole 
group, an amino group; an amido group; 

and wherein EWG1 and EWG2 is a double bound oxygen (=0). 

In a more preferred embodiment, the present invention comprises a compound of the 
general formula (I) 

- wherein n is 0; 

- wherein R 1 , R 2 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 , is each a hydrogen atom; and 

- wherein EWG1 and EWG2 is a double bound oxygen (=0). 
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In a further more preferred embodiment, the present invention comprises a 
compound of the general formula (I) 

- wherein n is 1 ; 

- wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 1p , and R 1 ! is each a hydrogen atom; 
and 

- wherein EWG1 and EWG2 is a double bound oxygen (=0). 

Preferred are compounds as disclosed above - : h 

, ■. r;rv - .:- v .... 

wherein the group RM 

has the formula (II) 




- wherein X 1 is CR 51 R 52 O t S, or NR 53 ; and 

- wherein X 2 is CR^R 55 , O, S, or NR 56 ; and 

wherein R 5 \ R 62 , R 53 , R 54 , R 55 , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or an C 1f C 2 , C 3l C 4 , C5, C 6 , C 7l C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3> C 4 , C 5( C 6| C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5) C 6l C 7l C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4 , C 5l C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5 , C 6l C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or amino (-NH 2 ), or a N-substituted or N,N-disubstituted amino group 
(-NHR 80 ; -NR 81 R 82 ); and 
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- . which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, any two of the groups R 51 , R 52 , R 53 , R 54 , R 55 , and R 56 , if 
present, as well as the pairs R 66 /R 67 ,. R 70 /R 71 , R 74 /R 75 , R 76 /R 77 and R 81 /R 82 , 
independently of each other, may form a part of a ring; and 

- wherein the substituents R 60 , R 61 , R 62 , R 63 , R 84 , R 65 , R 66 , R 67 , R 68 , R 69 , R 70 , 
. . . .. R 7 \ R 72 , R 73 , R 74 , R 75 , R 76 , R 77 , R 78 , R 79 , R 80 , R« and R 82 , independently of 
each other, are a hydrogen atom (-H), or a Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and 
Cg branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyi, Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg branched or straight chain 
alkoxy, C 2 , C3, C4, C 5 , C 6 , C 7 , C 3 and Cg branched or straight chain 
alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6 , C 7 , C B and Cg cycloalkyl, 
cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 1 is 

- a hydrogen atom (-H) or a carbaldehyde (-CHO), a ketone group (-CO-R 100 ), a 
boroKic acid grbup (-B(OH)2), c a cyano group ( CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 101 ), a carboxylic acid 
anhydride 'grou^t-eO-p-CO-R 1 ^ acid group (-CO-NH(OH)), a 
N-substifutedKy^ 

hydroxamic acid group (-CO-NH(OR 104 )), a earboxamide group (-CO-NH 2 ), a 
N-substituted or N.NKiisubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), ah amido group (-HN-CO-R 108 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SCVNHR 109 ; -SO2-NR 110 R 111 ), an amidosulfone group 
(-tiH-SOrR 112 ), a sulfone group (-S0 2 -R 113 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 116 )(OR 117 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
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group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 119 ), a tetraizole group, an amino group (-NH 2 ), or a'N-substituted or 
N.N-disubstituted amino group (-NHR 120 ; -NR 121 R 122 ); arid 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wheiein ^optionally, the pairs R ,w /R^»R^ 1 ^\-R 1 * 4 M 11 *' , R"*M i ' w ^ 
R 121 /R 122 ,' independently of each other, may%rm a part of a ring; and ' i; 

wherein the substituents R 100 , : 'R 10 \ H^^^M^i^^^'- 
R 109 , R 110 , R 111 , R 112 , R 113 , R 114 , R 115 , R 116 , R 117 , R 118 , R 119 , R 120 , R 121 , and 
R 122 , independently of each other, are a hydrogen atom (-H), or an alky I, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




(HI) 



^wherein X 3 is CR 131 R 132 , O, S, or NR 133 ; and . 

wherein R 131 , R 132 , and R 133 , independently of each other, are 
a hydrogen atom (-H); or an d, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain 
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alkenyl, C 2 , C 3l C 4 , C 5 , Ce, C 7l C 8 and C 9 branched or straight chain alkinyl, C 3l 
C 4 , C 5 , C 6 , C 7 . C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted 
amino group (-NHR 160 ; -NR 161 R 162 )'; and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the the pair R 131 /R 132 , if present, as well the pairs R 146 /R 147 , 
rIso^isi .^154^155 r156 /r i57 and risi^kk j nc |ependenly of each other, may 

fornva part ©faring; and : -- r ,... t ■ 

. ... x ,-.140 i->141 o142 d143 D -44 d145 d146 p147 p148 

- : wherein the substituents .R , R , R ■ R • ...B • K , V K ,,\ • K » K » • 
R 149 , R 150 , R 151 , R 15 i R#, R 154 , R 1 ^, R 15 ^R 1 ^ R 1 * 8 . |^ 159 ' R ' $0 . R 161 • and 
R 16? , independently of each other are a hydrogen atom (-H), or ad, C 2 , C 3 , 
C 4 , Cs, Ce, C 7 , C 8 and C 9 branched or straight chain alkyl, aryi, heteroaryl, 
amino, halo, carbonyl, Ci, C 2 , C 3l C 4 , C 5l C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkoxy, C 2l C 3 , C 4l Qe, Ce, C 7l C 8 and C 9 branched or straight 
chain alkenoxy. phenyloxy, benzyloxy, C 3 , C 4 , Q 5 , Ce, C 7 . C 8 and C 9 
cycloalkyl, cyano, amido, thiol, triflubrbmetliyi, or hydroxy group; and 

- a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 180 ), s 
>V^6^c : ^gr^'<*(QH)^,l*c^no group (-C=N),.a carboxylic acid group 
■■- - acarbbxylicadid ester group (-CO0R 18 ?), a' carboxylic acid 

anhydride group (-CO-O-COrR 18 *), a hydrdxaniic acid group (-CO-NH(OH)), a 
^substituted hydroxamic acid group (-GOMR 183 (ON)) J i a O-substituted 
hydroxamic acid group (-CO*IH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
: N-substituted or N.N^isubstituted carboxylic acid amide group, (-CQ-NHR ; 
^CO-NR 186 R 187 ), an amido groupi(-HN-CO-R 188 ). a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SCVNK^), a N-substituted or N.N-disubstrtuted 
sulfonamide group (-S02-NHR 189 ; -SO2-NR 190 R 191 ), an amidosulfone group 
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(-NH-SO2-R 192 ), a sulfone group (-SO^-R 193 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group K>P(=0)(OR 194 )(OR 195 )), a 
phosphonic acid group / (-P(=0)(OH) 2 ), an phosphonlc acid ester group (- 
P(=O)(OR 196 )(0R 197 )); : a halogen atom, a trifluormethyl group (-GF 3 ),: a thiol 
group (-SH); a thibether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy 
group (-b-R 199 ), a tetrazole group,' anamino group. (-NH 2 ), or a N-substituted or 
N.N^isubstituted aminbigroup (-NHR 200 ; -NR ?01 R 202 ); and <?< v, : r :»,.„«•. 
«=;-;.••;•;•/•'..*» -v.; : ■ { v* ; ...» ^ >. 'cHO? -■ "ii^rn-l. .■i--.;b..J: 

- which;* independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, tHe Raii^.R^/R^ w ! R^^R^/R 1 *,' R^l 197 and' 
R 2oi /R 202 jndependenly of each other, may form a part of a ring; and 

- wherein the substituents R 180 , R 181 , R 182 , R 183 , R 184 , R 185 , R 186 , R 187 , R 188 , 

p189 R 190 R 191 p192 R 193 p194 p195 p196 p197 p198 p199 p20O p201 gpj 

R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycjoalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroaikinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
, heterparyl, arylralkyl, heteroaryl-alkyl, aryl -heteroalkyl, heteroaryl- 
heteroaikyl group; > 

or wherein the group PM 

has the formula (IV) / : : 

/~~ R2i1 

... ~ N 
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wherein R 211 and R 212 , independently of each other, are 
a hydrogen atom (-H); or an Ci, C2, C 3l C 4 , C 5 , C6, C7, C 8 and C 9 branched or 
straight chain alkyl, C 2t C3, C 4 , C5, C 6 , C 7l C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3| 
C 4 , C 5 , C 6 , C 7> C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or ah amino group (-NH 2 ), or a N-substituted or N.N-disubstituted 
amino group (-NHR 240 ; -NR 241 R 242 ); and > - ; 

which, independently of each other, can be substituted with one of more 
substituents, which can be the same or different; arid, 

wherein optionally, the pairs R^/R 227 , R 230 /R 231 , R^/R 235 , R 236 /R 237 and 
R 241 /R 242 , independent of each other, may form a part of a ring; and 



- wherein the substituents R 220 , R 221 , R ?22 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 

p229 p230 p231 p232 p233 p234 p235 p236 p237 p238 p239 p240 p241 anc | 

R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C 2l C 3 , 
C 4 , C 5 , C 6l C 7 , C 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Ci, C 2 , C 3| C 4 , C 5 , C 6 , C 7> C 8 and C 9 branched or 
'•^fti^ Ge, C 7 ;C 8 anti t 9 branched or straight 

- 0 chain alkenw^ C 3| C 4| C 5 , G 6l C 7 , C 8 and C 9 

cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom ( H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (C=N) ( a carboxylic acid group 
(-COQH), a carboxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CO r O-CO-R 262 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
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-CO-NR 26 ^ 267 ), an amido group (-HN-CO-R 268 ), a sulfonic acid group (- , 
-$0 3 H), a sulfonamide group (-SO2-NH2), a N-subst'rtuted or M.N-disubstituted 
sulfonamide group.(-S02-NHR 269 ; -SO 2 -NR 270 R 271 ), an amidosulfone group 
(-NH-SQ2-R 272 ), a sulfone group (-SO2-R 273 ), a phosphoric acid group 
(-dp(=0)(6H) 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphoric acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 276 )(OR 277 )), a halogen atom, a triffuormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-&R 278 ), a hydroxy grdup ' (OH); an alfcoxy 
group (-0-R 279 ), a tetrazble^groupV ah amino group (-NH0, or a N-substftuted or 
N,N4i$ubstrtu^^ -NR 2 * f R 282 j;3rid' 

which, independently of each other, can be substituted With one or more: 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 266 /R 267 , R 270 /R 271 , R 274 /R 275 , R 276 /R 277 and 
R 281 /R 282 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 , R 265 , R 266 , R 267 , R 268 , 
R 269 , R 270 , R 271 , R 272 , R 273 , R 274 , R 275 , R 276 , R 277 , R 278 , R 27 * R 280 , R 28 \ and 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 



has the formula (V) 
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wherein X 4 is CR 291 or N; and 
wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 
a hydrogen atom (-H); or an Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg branched or 
straight chain alkyl, C 2| C 3 , C 4) C 5> C 6 . C 7l C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3l C 4 , C 5 , C 8 , C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4l C 5 , Ce, C 7 , C e and C 9 cycloalkyl, C 5 , C 6 , C 7 , C 8 arid C 9 cycloalkenyl, aryl, 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 320 ; -NR 32i k 322 ); and ' 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

r '-w^^n'^ytfms^^ : tr^fh« pa'ir R^/R^^i'if present, as well the pairs R^/R 307 , 

form a part of a ring; and 

- " wherein the substituents R 3o6 ; R 30 \ R W , R 303 ! R 304 , R 305 , R 306 . R 307 * 308 , . 
7 R^#°?R 3 "; R 312 , R 313 ,R 314 , R 315 , R 316 , R 317 . R 318 , R 319 ., R 320 , R 321 , and 
R 322 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , Cs, Ce, C 7 , C 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
. amino, halo, carbonyl, Q f , C 2 , C 3 , C 4l C 5 , C 6 , C 7 , C 8 and 69 branched or 
straight chain aikoxV/C 2 , C 3 f C 4 , C5. C 6 , 67,' C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 
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wherein A 4 is 

a hydrogen atom (-H); or a carbaldehyde (^CHO), a ketone group (-CO-R 340 ), a 
boronic acid group (-B(OH) 2 ), a cyan© group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (fCOOR? 41 ),' a carboxylic acid 
anhydride group (-CO-O-CQ-R 342 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-sUbstituted hydroxamic acid group (-CO-tvlR^OH)), a O-substituted 
hydroxamic acid group (-CO-NH^R 344 )), a carboxamide group (-C6-NH2), a 
N-subst'rtuted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-cd-NR^R 347 )', an amido group (-HN-CO-R 348 ), a sulfonic acid group (- 
-SO3H); a sujfohamide group ^ 

sufonamidegrou^ (^O^NHR^ ^S^NR^^R 3 ^*)^ an amidosu^ne' group ' 
(-NH-SO2-R 352 ), a sulfone group (-SO2-R 353 ), a phosphoric acid group 
(-OP(=b)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 354 )(OR 355 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 356 )(OR 357 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 358 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 359 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 360 ; -NR 36 ^ 362 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 346 ^ 347 , R 350 /R 351 , R 354 /R 355 , r 356 /r 357 and 
R 36i /R 362 independent of each other, may form a part of a ring; and 

- wherein the substituents R 340 , R 341 , R 342 , R 343 , R 344 , r 345 , r 346 , r 347 r 348 
R 349 , R 350 , R 351 , R 352 , R 353 , R 354 , R 355 , R 356 , R 357 , R 358 , R 359 , R 360 , R 361 , and 
R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkehyl, heteroalkinyl, heterocycloalkyl. heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalky! group; 



■ ) • • . ; 
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- herein R^vR^. R? 75 and R 37 ^; indej3endently ; of each other, 

a hydrogen atom (-H); or a CjV C 2 , C 3 , C4. Cs, C 6 , C 7 , C 8 andC 9 branched or 
straighf chain alkyl, C 2 , C 3 , C 4 , C 5l C 6 , G 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3l C 4 , C 5 , C 6 , C 7l C 8 and C 9 branched or straight chain alkinyl, C3, 
C 4 , C 5 , C 6 , C 7 , C 8 and Cg cycioalkyl, C s , C 6l C 7> C 8 and C 9 cycloalkenyl, aryj, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
hejeroalkyl group or, a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxyiic acid group 
< (-COOH), a carboxyiic acid ester group (-COOR 381 ), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thidether group (-S-R ), a 
hydroxy group (-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino 
grotip (-NH 2 ), oria N*ubstituted^ 
:. -NR^R 402 )-and -.0*^ , : ^ .s. . , ' 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; andi. ; v ; ' 

- wherein optionally, any two of the groups: R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R^/R^.^R^/R 391 , R 394 /R 395 , R^/R 397 and R 401 /^ 402 , independent of 
each other, may form a part of a. ring; and 
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- wherein.thesubsta^ 

R 389 R 390 > R 391 R 392 R 393 R 394 R 395 R S9B R W <R *6 R 399 r 400 R 4«. and 

R 402 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 41 C 5 , Ge, €7, C 8 and Cg branched or. straight chain alkyl, aryj, heterbaryl, 
amino, halo, carbonyl, pi, C 2 ,;C 3 , C 4 , C 5 , Ce. Cy. Ps and C 9 branched or 
straight chain alkoxy, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and'Gg 
cycloalkyl, cyanOi amido, thiol, trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R 371 and R 372 can be together afi i 6x6 (=0) br- 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

whereinA 5 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 420 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=U), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 421 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 424 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxyjic acid amide group, (-CO-NHR 425 ; 
-CO-NR 426 R 427 ). an amido group (-HN-CO-R 428 ), a sulfonic acid group (-S0 3 H), 
a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SOrNHR 429 ; -SO 2 -NR 430 R 431 ), an amidosulfone group 
(-NH-SO^R 432 ), a sulfone group (-SOrR 433 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=O)(0R 434 )(OR 435 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 436 )(OR 437 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 438 ), a hydroxy group (-OH); an alkoxy 
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group (-0-R 439 ), a tetrazole group, an amino group (-NH2), or a N-substituted or 
N,N-disubstituted amino group (-NHR 440 ; -NR 44 ^ 442 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and,. 

- wherein optionally, the pairs R 426 /R 427 , r 430 /^ 3 ' , R'W/R 435 , R 436 ^ 437 and 
R^/R 442 , independent of each other, may form a part of a ring; and ; 

- wherein the substituents R 420 , R 421 , R 422 , R 423 , R 424 , R 425 , R 426 , R 427 R 428 , 
R 42 ^ R 4M , R 431 , R 432 , R 433 , R 434 , R 435 , R 436 ; R 437 , R 438 , R 439 , R 440 , R 441 , and 
R 442 , independently of each Pther are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyi, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocyctoalkenyl, aryl, 

heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- - 

- ■ yo ' 

heteroalkyi group; 

or wherein the group PM 




- wherein m is equal to 1 or 2, and 0 is equal to 1 or 2, and m or o can be 0; 



WO 2004/099134 PCT/EP2004/004774 

135 

wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyanp group (-CdM), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 482 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 483 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO-R 468 ), a sulfonic acid 
group (-rS0 3 H), a sulfonamide group (-SC^NHk), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 469 ; -SO2-NR 470 R 471 ), ari\ 
amidosulfone group (-NH-SO ? -R 472 ), a sulfone group (-SOrR 473 ), a 
phosphoric acid group (-OP(=0)(OH) ? ), a phosphoric acid ester group 
(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubst'rtuted amino group (-NHR 480 ; 

_ NR 481 R 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 466 /R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
R^/R 482 , independenly of each other, may form a part of a ring; and 

- wherein the substituents R 460 , R 461 , R 462 . R 463 , R 464 . R 465 , R 466 , R 487 , R 468 , . 

R 469 p470 p471 p472 p473 p474 p47S p476 p477 p478 p479 ^480 p481 an£ j 

R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 
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or wherein the group PM 

has the formula (VIII) . . 




• a 7 ; ' '\ (vih) '"' " 

- wherein X 6 is selected from CR 490 R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

- wherein X 7 is selected from CR 493 R 494 , O, S,: or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

- or alternatively, 

- wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

- wherein X 7 is selected from GR 4 ? 7 or N, when the bond between X 6 and X 7 is a 
double bohd;;anclv % v. ; . < ■ 

- wherein;.R 4 ^,RfV,R^ 

other, are a hydrpgen atom (-H); ; or a pi, G 2 , C 3 , C4,.C 5 . C 6 , C 7 , C 8 and C 9 
branched or straight chain alkyl, C 2 , C 3t C 4 , C 5 , C 6 , C 7l C 8 and Cg branched or 
straight chain alkenyl, C 2i C 3 , C 4 , C Sl Ce, C 7 , C 8 and C 9 branched or straight 
chain alkinyl, G 3 , C 4 , G 5 , C 6 , C 7l C 8 and C 9 cycloalkyl, C s , C 6 , C 7 , C 8 and C 9 
, cycloalkenyli heteroalkyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, ^ryl- 
heteroalkyl. heteroaryl-heteroalkyl group or, a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 520 ; 
-NR K1 R 522 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R*?. R 491 , R 492 , R 493 , R 494 , R 495 - R 49S , and . 
R 497 , if present, as well as the pairs R^/R M7 , R 510 /R 511 ,R 514 /R 515 . R 516 /R 517 and 
R 52i /R 522 mdependenly of each other, may form a part of a ring; and 

- wherein the substituents R 500 , R 501 R^ 02 , R 503 , R 504 , R 505 , R 506 . R 507 . R 508 , 
R 509 , R 510 , R 5 1\ R? 12 R 513 , R 514 , R? 15 , R 516 , R 517 , R 518 , R 519 .JR 62 * R 521 , and 
R 522 , independently of each other are a hydrogen atom (-H), or an alky I, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyi, heteroalkyl, 
heteroalkenyl, heteroalkinyi, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 542 ), a hydroxamic acjd group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^^OH)), a 6-substituted 
hydroxamic acid group (-CO-NHfOR 544 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 549 ; -SO2-NR 550 R 551 ), an amidosulfone group 
(-NH-S02-R 552 ), a sulfone group (-SO2-R 553 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
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group (-0-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 560 ; -NR 56 ^ 562 ); and 

which, independently of each other,* can be substituted with one or more 
substituents, which can be the same or different; and, 



- wherein optionally, the pairs R^/R 547 R^°/R 551 , R^/R 55 ^ R^/R 957 and 
R^/R 562 , independent of each other, may form a part of a ring; and 



* R 562 , indepehdferitly of each other are a hydrogen atom (-H), or an alkyl, 
- alkenyl, alkinyl, cyclOalkyl^cyclbalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl ■ heterbcycloalkyl, heterOcycloalkenyl, aryl, 
heterbaryl; aryl^alkyi; heteroaryUlkyl, aryl-heterdalkyl, heteroaryl- 
, heteroalkyl group; j - ! ■ 

or wherein the group PM 

has the^drmuir^lXf dKlXa); ^ - ,r ■ r : ■■ V : 

«erq Sior.J? .• CO - v. "-.'•OH."' ~' " v • V •i --^. »<• .^iu :■: , . .■ .. ' ; 






- wherein X 8 is N or GR 570 ; and . ; 

- wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 
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a hydrogen atom (-H); or ah Ci, C 2 , C 3 , C 4l C 5 , C 6 , C 7l C 8 and C 9 branched or 
straight chain alkyl, C 2l C 3 , C 4l C 5) C 6l C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C3, C 4 , C5, C 6 , C7, C 8 and Cg branched or straight chain alkinyl, C3, 
C 4 , C 5 , C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7 , C 8 and C fl cycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, aryl-heteroalkyl group or, a carbaldehyde (^CHO), a 
ketone group (^CO-R 580 ), a bbronic acid group (-B(OH) 2 ),.a cyano group 
(-CsN), a carboxylic acid group (>COOH), a carboxylic acid ester group .,. 
(-COOR 581 ), a carboxylic acid anhydride group (-COrO-CO-k?! 2 )/ a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 583 (OH)), a O-substituted hydroxamic acid group (.-CO-NH(OR 584 )), a 
"carboxamide groUpi(iGb-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 585 ; -CO-NR 58 ^ 587 ), an amido group (-HN-CO- 
R^ 88 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO^NH^, a N- 
substituted or N.N-disubstituted sulfonamide group (-SO^NHR 589 ; -SO2- 
NR^R 591 ), an amidosulfone group (-NH-SOz-R 592 ), a sulfone group (SCV 
R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR^)(OR 595 )), a phosphonic acid group (-P(=0)(OH) 2 ), an - 
phosphoriic acid ester group (-P(=0)(OR 596 )(OR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkoxy group (-OR 599 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 600 ; 
-NR 601 R 602 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 570 /R 575 , if present; as well as the pairs r 586 /r 587 > 
r5 9o /rS9 i R 594 /R 595 R 596 /r59 7 and R 6oi /R 602 i nde pendenly of each other, may 

form a part of a ring; and 

- wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 , R 585 , R 586 , R 587 , R 588 , 
R 589 . R 590 , R 591 , R 592 , R 593 , R 594 , R 595 , R 596 , R 597 , R 598 , R 599 , R 600 , R 601 , and 
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R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (X) .- ' ■ * . . . 




(X) 



- wherein the groups X 9 is CR^R 901 , S, SO, S0 2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, Ci, C 2 , C 3 , C 4l C s or C 6 alkyl, which is linear or branched 
a nd is opflpnally.substituted with 1 , 2, 3, 4, or 5 halogens, or 

- wherein A 9 and A" are, independently of each other, selected from 
hydrogen, cyana -C(=d)NR 912 R 913 , or Ci , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein 

- R 910 .and R 912 , are, independently of each other, selected from hydrogen, or 
Cf, C2, C3, C4, C5 or C6 alkyl, which is linear, or branched and is optionally 
substituted with 1,2,3, 4, or 5 halogens; and 
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R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C2, C3, C4, ds or C|5 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0,1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

(a) hydroxy, '. ' ; 4 

(b) -COOH, 

(c) -CpO(Ci,- C 2 , C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4l C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1. 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said .8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 
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(3) C 3 , C 4 -C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(d, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or d alkyl, and -OC1, 
-OC 2 , -OC3, -OC 4 , -OC5 or -OC 6 alkyl. said -COO(Ci , C 2 , C 3 , C 4l C 5 or C 6 
alkyl). i e - ester . 9i« °* °3. C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OQ5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 92Q is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , G 4 C 5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(d, C 2 , C 3 , C 4 , 
C s or Ge alkyl). i.e. ester, d, C 2 , C 3 , C 4l C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COQ(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, d, C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3i -Od, -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-GOQH, and -OQ, , -QC 2 , -OC 3 , -QC 4 , -Ops or -O0 6 alkyl substituents being 
linear or.branched-amd^ 2, 3, 4,.or 5 halogens; 

(4) ,Gi, C 2 , G 3 , dttds.^Gei ;C 7 , : Ce, Q? or do alkyl. which Is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, % or 5 halogen atoms and 0, 1 , or 2 
groups selected from 

(a) hydroxy; . 

(b) -COOH; 

(c) -COO(d, C 2 , ,C 3 . C 4l C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 



WO 2004/099134 PCT/EP2004/004774 

143 .... .; ... 

substituents independently selected from oxo, hydroxy, halogen, Ci, C2, 
C 3 , C4. Cs or C 6 alkyl, and -OC1, -Od; rOC 3l -OC 4 , -OC 5 or -OC 6 alkyl, 
said d, C 2 , C 3) C 4 ; C5 or C 6 alkyl, and -OC 1f -OC 2 , -OC3, -OC 4 , : OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or. 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a ,5-opr 6-membered heteroc^cjey,^ 
havoing 1, 2,.or ;3.heterp„atpmsjn^ nitjQgeix,, 
oxygen and sulfur, fused to a benzene ring, wherein said bicyplic ring - 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C1, C 2 , C3, C 4 , C 5 or 
C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C1, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; ' 

(f) -CONR 925 R 925 ; 

(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
G)-NR 925 COOR 930 • 

(k) -O-CO-R 930 
(I) -0-CO-NR 925 R 925 ; 
(m) -NR 925 S0 2 R 930 ; - 
(n)-NR 925 R 925 ; 

(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, pi, C 2| C 3 , C 4 , C 5 or C 6 
alkyl, -Od, -Od, *OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4l C 5 or C 6 alkyl) i.e. ester, said C 1( C 2l C 3 , C 4 , C 5 or C 6 alkyl, -Od, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3l C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 



) 



\ 

■ ! 
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with 1 , 2, 3, 4, 5, or 6 substltutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or.6 halogens; 
(5) OCi , OC 2 ,OC 3 , OC 4 , OC 5 , OC 6l OC 7 , OC 8l QC 9 or OC10 alkyl. which is 
linear or branched and is optionally substitute?! with 0, 1 , 2, 3 t 4, or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from . 
(a) } hydroxy; . . 

. (b)-COOH; , _ . \ / ^ 

' (c) -pOO(Ci, C 2 , C 3 , C 4 , G 5 or C 6 alkyl) i.e. esfer, which may be linear or 
branched and is optionally substituted with 1,2,3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and, sulfur, optionally substituted with 1 , 2, or 3 ( 
substituents independently selected from oxo, hydroxy, halogen, C1, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC1 , -OC 2 , -QC 3l -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) ; an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 

, .jieteroc^clic ring t having I, 2,. 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 ,] 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur,, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C5 or 
C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 aikyl, and -Od , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) CONR 925 R 925 ; 
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(g) -SOaNR^R 925 ; ; . .. 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 rC(=p)NR 925 R 925 ; : 
0) -NR^CQOR 930 .... 

(k) -O-CO-R 930 . , . . . '; t '.\ % ,.. ' 

0) -0-C(>NR 92 =R 925 ; 
• (mJ-NR^SpzR 930 ; ~ .. ~. 7.V J- .'^.Cv 

(nJ-NR^R 925 ; . ; • / 

(o) phenyl, which , is optionally substituted with 1 , 2, 3, 4, or 5 groups 
independent. selected from halogen, hydroxy, Ci , C 2 , G 3 , C 4 , C5 or C 6 
alkyl, -OCl -OC2, -QC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -000(0,, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said C 1f C 2 , C 3 , C 4 , C 5 or Ce alkyl, -OCi, 
-OC 2 , -OC3, -QC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2| C 3 , C 4> C 5 
or C6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C3, C 4 C5 or Qe cycloalkyl and 0,1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C5 or C 6 cycloalkyl, which is optionally substituted with 1,2,3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, Q 2> C 3| C 4) C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3; 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2> C 3( 
C 4 , C5 or Ce alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, 
C 2 , C 3| C 4 , C5 or C 6 alkyl* and -OC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, of 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OG 4 , -OC 5 or 
-OC 6 alkyl, said C-i , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 

(11) -S0 2 NR 925 R 925 ; 

(12) -NR^-C^OJFt 925 

(13) -NR 925 -C(=0)NR 925 R 925 ; 

(14) -NR 9 %OOR 930 
1 (15)-0-CO-R 930 

(16) -0-CO-NR 925 R 925 ; 

(17) -NR 925 S0 2 R 930 ; 

(18) -NR 925 R 925 ; 

(1 9) phenyl , which is optionally substituted with 1,2,3, 4, or 5 group 
independently selected from halogen, hydroxy, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OCi, -OC 2 , -OC 3l -OC 4) -OC5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3l C 4 , C 5 

pe ^[^#|^) Le - ester, said C 1f C 2 , G 3 , C 4 , C 5 or Ce alkyl, -Od, -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci , C 2 , C 3l C 4 , C 5 or C 6 alkyl) i.e. 

:o ^l l ? g -llR ear or br a nc h ed and optionally substituted with 1, 2, 3, 4, or 5 

halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
, Ce .cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl. wherein C1 , C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, .5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, d, C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl. said Ci , C 2 , C 3) C 4 , or C 5 alkyl, -OCi , -QC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1 , 2, 3, 4, or 
. 5 halogens. ,• - w--' ' 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 



has the fonnula (XI) 



-N X 10 
A 11 (XI) 



- wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or 
-C(=O)NR 1010 R 1011 . 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or C,, C 2 , C 3 , C 4 , C*or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1,2,3, 4, or 5 halogens; and 
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R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, G 2l C 3 , C 4 . C 5 or G 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of . 

(a) hydroxy, 

(b) -COOH, 

(c) -COCKCl G 2 , C 3 . C 4 , C 5 or C e alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, t ■ 
. (0 G 3 , C 4 , G 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
s : ^.unsaturated comprising (a) two fused heterocyclic rings, each 

' • heterocyclic ring having 17 2, 3) or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C3. C4. C5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 ; 2/ 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8^9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1p2 °; and 
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(3) C 3 , C 4 C 5 or C 6 cyclOalkyl, which is optionally substituted with 1; 2, or 3 
groups independently selected from halogen, hydroxy; -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, 
-OC 2 , -OC3, -OC4, -OC5 or .-OC 6 alkyl, said -000(0!, C 2 , C 3 , C 4 , C 5 or Ce 
alkyl), i.e. ester, Ci, C 2 , C 3 ,,C 4 , Cs or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; V ^ 

wherein is selected from thagroup consisting of: ' : 

(1) hydroxy;.; vV 1 - \ V ■•' y»«*.«< : ' 

(2) cyano; • . ; 

(3) C 3i G 4 C 5 or Oe cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -C06(Ci, C 2l C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1f C 2l C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OG 6 alkyl, wherein said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, C 1f C 2 , Cs, C 4 , C 5 or C 6 alkyl, and -OC1, -OC^, -OC 3l -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -000(0! , C 2 , C 3 , C 4 , C 5 or Ce alkyl) i.e. ester, 
-COOH, and -OC 1 , -OC 2l -0C 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Ci, O2, C 3 , C 4 , C 5 , C 6l C 7 , C 8 , C 9 or C 10 alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, 4, or 5 halogen atoms and 0, 1 , or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; 

(c) -C0O(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2. or 3 
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substituents independently selected from pxo, hydroxy,, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2> -OC 3 , -OC 4 , -pC 5 or -Op 6 alkyl, 
said -Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC2, OC 3 , -OC 4l -OC 5 or-. 
r QG 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or 5 halogens.; . . ? , . , / 

(e) an.8, 9 or 10 membered bicyclic ring system which may, be saturated 
or unsaturated comprising (i) two fused heterocyclic rings,, each . 
heterocyplic ring having 1, 2, 3, pr 4 heteroatoms independently selected 
from nitrogen, oxygen -pr sulfur, y or (H)a.5- or 6-membered heterocycle , ■ 
havoing 1, 2,,or 3 heteroatoms independently selected from, nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring;, 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxp, hydroxy, halogen. Pi, C2, p3» p4, C 5 or 
Ce alkyl, and -Opi, -OC 2 , -QC 3 , -OC 4 , -OC 5 or -OC 6 a|kyl, said Ci, C 2 , C 3| 
C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3> -OC 4 , -QC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(k) ; -pTpQ r R 1030 

(l)-p-CO^ . ; . ; . 

(0) phenyl whjch is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, r,C.i,.C2, C3, C 4 , G 5 or.C6 
alkyl. -OC.1, rOC 2 ,.70.C 3l -OC 4 , -OC 5 or-OC 6 alkyl, T COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Cj, C 2 , C 3 , C 4 ,,C 5 or C 6 alkyl,,-QCi, 
-OC 2 , -OC3, -OC4, -OC5 or -OCe alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) I.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, oc 6 substitutents independently selected from Q,or 1 

C3,.C 4 Cs.or C 6 cycloajkyl and 0,1, 2, 3, 4, or 5 halogens, and 

(p) C3, C 4 C 5 or Ce cycloalkyl, whjch is optionally substituted with 1 , 2, 3, 

4, 5, or .6 halogens; '..-.v.^ >.•••••'":• j ■; ,v-: s , fc ' 

(5) OCi, OC 2 , OC 3 , OC 4l OC 5( OC 6 , OC 7 , OC 8l OC 9 or OG 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and ,0,1, or 2 substitutents selected from v 

(a) hydroxy; 

(c) -CQO(6i , ,d 2 , p3i ,C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C2, 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f r OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl, 
said Ci, C ? , C 3 , C 4 , C 5 or C 6 alkyl, and -QCt, -OC 2 , -OC 3 , -OC 4 , -OC5 or 
-OC 6 alkyl being linear pr branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; . 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each ; 
heterocyclic ring haying 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle r 
having 1 , 2,, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to.a benzene ring, wherein said bicyclic ring .... 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen,. Ci, C 2| ,C 3 , C 4 , C5 or 
Ce alkyl, and -OCi, -OC 2l -OC 3 , -OC 4l -OC 5 or -OCe alkyl, said C 1f C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 
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(g) -SO 2 NR 1025 R 1025 ; 

(h) --NR 1025 -C(=O)R 1c ! 25 , 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; ; . : 
(j) -NR 1025 COOR 1030 

(k) -O-CO-R 1030 

(I) -O-CO-NR 1025 R 1025 ; 

(m)-NR 1025 SO 2 R 1030 ; 

(n) r NR 1025 R 1025 ; ., 

(o) phenyl which is optipnally substituted with 1 , 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, Gi , C 2 , C 3 , C 4 , C5 or C 6 
alkyl, -Od , -OC 2 , -OC 3 ,,-Od, -OC 5 or -OC 6 alkyl, rCOOH , -COO(d , C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4l C 5 or C 6 alkyl, -OC1, 
. -OC 2 , -OC 3 , -OC 4 , -OC5 or -OCe afkyl, -COQH, -COO(d, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 Cs or C6 cycloalkyl and 0,1,2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Qi, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
? 5 brai^ched ; and optionally substituted with 1 , 2, 3, 4, 5 halogens; 

,(9).a 5 -pr 6-rnembered heterocycle which may be saturated or unsaturated 
cortiprising 1, 2, 3 > _or4 hetero atoms independently selected from nitrogen, 
oxygen. and y sulfur, said ; heterocycle being optiopajly substituted with 1, 2, or 
, 3 sujbstituents independently selected from pxo, hydroxy^ halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or Ce alkyl, and -Od, -OC 2 , -OC 3 , -£>C 4 , -OC s or -OC 6 alkyl, said d, 
C 2l C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2t -OC 3 , -OC 4 ,-OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
. halogens.,, , ; . .. . o . . \ 
(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocyde having 1 , 2, or 3 
heteroafoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bieyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxq, hydroxy; 
halogen, Ci, C 2) C 3 , C 4 , C 5 or C$ alkyl, and -QCi, -OC 2 , -OC 3 , -OC 4 , -Ops or 
-OC 6 alkyl, said;Ci,.^,.C3..C4, Cs.or.Ce alkyl, and -OC,,- 7QC2, -OC 3 , -OC 4 , : 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2,; 3, 4, or 5 halogens; . ' .. , . ., ...... , . 

(10) -CONR 1025 R 1025 ; , : . : , \ ^/.^X ^i^^^J^ 
(IIJ ^NR^R. 1025 ;;. ,.v, , m) r , .. . sr ,v^W„,' •' 

(12) -NR 1025 -C(=O)R 1025 , .. ''. , . ' ; * 1 '.... ; „.. 1 , lfcir . v 

(13) -NR l525 -C(=O)NR 1025 R 1026 ; ' 

(14) -NR 925 COOR 1030 

(15) -O-CO-R 103 ° 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; , 

(18) -NR 1025 R 1025 ; , 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4 , C 5 orC 6 alkyl, 
-OC1, -OC 2 , -OC 3l ^OC 4 , -pC 5 or -OC 6 alkyl, -COOH, -COO(C,, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , G 4 , C 5 or C 6 alkyl, -OC 1( -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OG 6 alkyl, -COOH, -COO(Ci, C2, C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1,2,3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2| C 3 , C 4 , 
C 5 or Ce alkyl is linear or branched anbd is optionally substituted with 1 , 
2, 3, 4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, Ci, C 2 , C 3| C 4 , or C 5 alkyl, -OCi, -OC 2> -OC 3 , -OC 4 , or -OC 5 
alkyl, said Ci, G 2 , C 3 , C 4f or C 5 alkyl, -OC1, -OC 2l -OC 3 , -OC 4 , or-OC 5 
alkyl being linear or branched and optionally substituted with 1; 2, 3, 4, or 
.5 halogens. 

wherein R 1025 is selected from R 1036 and hydrogen. 

or wherein the group PM 

has the formula (XII) 




wherein the groups R 1201 is hydrogen orfluoro. 
- wherein R 1200 und A 12 is selected frprn hydrogen and cyaho, and the other is 
' hydrogen.;. r^. :l ^ ; ^ y, : :^#ro*; , ., .• \ ; . 

or wherein the group PM 

has the formula XIII: 




(XIII) 
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wherein: k 

- R 1300 and R 1301 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) CN, 

(3) Ci-ioalkyi, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 -5 substitutents 
; independently selected from halogen, CN, OH, R 1302 , OR 1302 , 

NHS0 2 R 1302 , NCd-ealkyOSOaR 1 ^, S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR i3os R i306 ? CONR 1305 R 1306 , C0 2 H, and C0 2 C 1 _ 6 alkyl, wherein the C1- 
6 alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci^alkyl, wherein the Chalky! is linear or branched, 

(5) a 5- or 6-membered heterocyclic which may be saturated or unsaturated 
comprising 1 - 4 heteroatoms independently selected from N, S and O, the 
heterocyde being unsubstituted or substituted with 1-3 substituents 
independently selected from oxo, halogen, N0 2> CN, OH, R 1302 , OR 1302 , 
NHSOaR 1302 , N(C H alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , 
CONR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the C^alkyl is linear or 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1-5 substituents 
independently selected from halogen, OH, C^alkyl, and OC^alkyl, wherein 
the Ci*alkyl and OCi^alkyl are linear or branched and optionally substituted 
with 1-5 halogens, 

(7) OH, , 

(8) OR 1302 , and 

(9) NR 1305 R 1306 
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- R 1302 is Chalky!, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, CGfeH, and _ ... 
COaCi-ealkyI, wherein the C^alkyl is linear or branched; 

- R 1303 js selected from the group insisting of: / . 

(1) hydrogen,; 

(2) Chalky!, which is linear or branched and which is unsubstituted or : 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, OH, Ci^alkyl, and OCi^alkyl, 
wherein the Chalky! is linear or branched and optipnaliy substituted 
with 1-5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, OH, Chalky!, and 
QCi^alkyl, wherein the Ci-ealkyI is linear or branched and optionally 

. . . . substituted with 1-5 halogens, 

h) C0 2 H, 

i) CQaC^alkyl, 
7 1 j) CONR 1305 R 1306 , 

(3) ^, 

(4) phenyl which is unsubstituted or substituted with 1 - § substituents 
independently selected frpm .Ci^alkyl, and OC^aUcy!, hydroxy and halogen, 

v wherejn the Ci^alkyl is linear or branched and optionally substituted wijth 1-5 
. ; - 1 , halogens . 

(5) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Ci^alkyl, and OCi^alkyl, hydroxy and halogen, 
wherein the Chalky! is linear or branched and optionally substituted with 1 - 5 
halogens, 
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(6) C0 2 H, . . , .' : 

(7) C0 2 C^alkyl, , - ; . > 

(8) CONR 1305 R 1306 , and 

(9) C^cyclpalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OQi-ealkyl, hydroxy and halogen, 
wherein the C^alkyl is linear or branched and optionally substituted with 1-5 

, halogens / 

■ ' ,% * ■ y ■ * ■ ■ * 

R 1305 and R 1306 are independently selected from the group consisting of: 

(1) hydrogen, . ' ,• 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Chalky!, and OCi-ealkyl, wherein the Ci-ealkyl is 
linear or branched and optionally substituted with 1 -5 halogens, 

(3) C^cycloalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from Ci^alkyl, and OCi-ealkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1 — 5 halogens, 

(4) Chalky), which is linear or branched and which is unsubstituted or substituted 
with: 

a) ha|ogen, or 

b) phenyl, , which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, C^alkyl, and OC^alkyl, 
wherein the C^alkyl is linear or branched and optionally substituted 
with ! - 5 halogens, 

or wherein R 1305 and R? 308 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, pjperazine, and morphqline wherein said heterocyclic ring is 
unsubstituted or substituted with one to five. substituents independently 
selected from halogen, hydroxy, Cr^alkyl, and C^alkoxy, wherein alkyl 
. and alkoxy are unsubstituted with one to five halogens; 



R 1304 and R 1307 are hydrogen; 
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or wherein the group PM 



has the formula XIV: 



R 1400 



R 1401 



/ CN 



v (XIV) 

- wherein R 1400 and R 140 \ independently of each other, are 
a hydrogen atom (-H); or halogen, cyano or ethynyl; 

or wherein the group PM 



has the formula XV: 




R 1500 



(XV) 



wherein X 11 is CH 2 , CHF or CF 2 ; 
wherein R 1500 is cyano; 

wherein R 1501 is selected from the group consisting of aikoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, cyano, 
haloalkyl, haloalkenyl, heterocyclealkyl, and hydroxyalkyl; 



Preferred are compounds as disclosed above 



wherein the group PM 
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has the formula (II) 




- wherein X 1 is CR 51 R 52 , O, S, or NR 53 ; and 

- wherein X 2 is CR^R 55 , O, S, or NR 56 ; and 

wherein R S1 , R 52 , R 53 , R 54 , R 5S , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or a d , C 2 , C 3l C 4> and C 5 branched or straight chain 
alkyl, C 2 , C 3l C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5l branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 80 ; -NR 81 R 82 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, any two of the groups R 51 , R 52 , R 53 , R 54 , r 55 , and R 66 , if 
present, as well as the pairs R^/R 67 , R 70 /R 71 , R 74 /R 75 , R^/R 77 and R 81 /R 82 , 
independently of each other, may form a part of a ring; and 

- wherein the substituents R 60 , R 81 , R 62 , R 83 , R 64 , R 85 , r 66 , r 6 ? r®b R 69 R 7o 
R 71 , R 72 . R 73 , R 74 , R 75 , R 78 , R 77 , R 78 , R 79 , R 80 , R 8 \ and R 82 , independently of 
each other, are a hydrogen atom (-H), or a C,, C 2 , C 3 , C 4 , and C s branched 
or straight chain alkyl, aryl, heteroaryl, amino, halo, carbonyl, d, C 2 , C 3 , 
C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , C 5 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 cycloalkyl, cyano, 
amido, thiol trifluoromethyl, or hydroxy group; and 



/ 
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wherein A 1 is v ' 

a hydrogen atom (-H) or a carbaldehyde (-CHO), a ketone group(-CO-R 100 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 101 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 102 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 103 (OH)), a 6-substituted 
hydroxamic acid group (-CO-NH(OR 104 j), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amido group (-HN-CO-R 108 ), a sulfonic acid group 
-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; -SO 2 -NR 110 R 111 ), an amidosulfone group • 
(-NH-SO2-R 112 ), a sulfone group (-SO2-R 113 ); a phosphoric acid group 
(-OP(=0)(OHj 2 ), a phoWphoric acid ester group (-0P(=O)(OR 114 )(OR 115 )j, a 
phosphonic acid group (-P(=0)(OH) 2 ); an phosphonic acid ester group (- 
P(=0)(OR 116 )(OR 117 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 119 ),.a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino, group (-NHR 120 ; -NR 121 R 122 ); and wherein optionally, the 
pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 11 ?/R 117 and R 121 /R 122 , independently of 
each other, may form a part of a ring; and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein the substituents R 100 , R 101 , R 102 , R 103 , R 104 , R 105 , R 106 , R 107 R 108 , 

R 109 f R 110 R 111 R 1« R 113 R 114 R 116 f R 116 R 117 R 118 R 119 R 12 0> R 121 ^ 

R 122 , independently of each other, are a hydrogen atom (-H), or an alkyl, 
, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalklnyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 
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or wherein the group P.WI 
has the formula (III) 

. - N . , -X 3 . ..>,:■■ 

- wherein X 3 is CR 131 R 132 , O, S, or NR 133 ; and 

- wherein R 13 \ R 132 , and R 133 , independently of each other, are 

- a hydrogen atom (-H); or a C 1( C 2 , C 3 , C 4 , and C5 branched or straight chain 
alkyl, G 2 , G 3 , C 4| C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a ^substituted or N,N-disubstituted amino 
group (-NHR 160 ; -NR 161 R 162 ); and 

which, independently of each other, can be substituted with one or more 
substrtuents, which can be the same or different; and, 

wherein optionally, the the pair R 131 /R 132 , if present, as well the pairs R 146 /R 147 , 

R 150 /R 151 ( R 154/ R 155 R 156 /R 157 gnd R l61y R 162 > inde p ende n|y 0 f each otherf may 

form a part of a ring; and 

- wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

R 149 R 150 R 151 R 152 R 153 R 154 R 155 R 156 R 157 R 158 R 159 R 160 R 161 an( j 

R 162 , independently of each other are a hydrogen atom (-H), or a Cm, C 2 , C 3 , 
C 4 , and C s branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, d, C 2l C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , C s 
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branched or straight chain alkenoxy, phenyloxy, benzyioxy, C 3 , C 4l C 5 
cycloaikyl, cyano, amido, thiol triflubromethyl, or hydroxy group; and 

wherein A 2 is, .••;••..<..- ••. :>:■ - .- :• ■ ...v. ;•• - :; 

- a hydrogen atom (-H);,pr a carbaldehyde (-CHO), a ketone group (-CO-R 180 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carbbxylic acid group 

( COOH),,a carboxylic acid ester group (-CQOR? 81 ), a carboxylic acjd 
anhydride group (iCO-Q-CO-R 182 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O-substituted 
: hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid am.ide group, (-CO-NHR 185 ; 
-CQ-NR 186 ,R- 87 )ran amido group (-HN-CO-R 188 ), a sulfonic acid group (- 
7SO3H), ;a sulfonamide group (-SO2-NH2), a N-substituted or N,N-disubstttuted 
sulfonamide group (-SO2-NHR 189 ; -SO2-NR 190 R 191 ), an amidosulfone group 
(-NH-SOrRl? 2 ), a sulfone group (-S0 2 -R 193 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 194 )(OR 195 )),. a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 19e )(OR 197 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 199 ), a tetrazole gro,up, an amino group ( : NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (vNHR 200 ; -NR 20 ^ 202 ); and 

- which, independently of each other, can be substituted with one or more 
suBstituentsi' which can be the same or different; and, 

*': herein opfenafrthe pairs R 186 /R 187 , R 190 /R 19 \ R 194 /R 195 , R 196 /R 197 and 
R 201 /R 202 j n( j e pendenly of each other, may form a part of a ring; and 

- • - v xv ■ ■ . 

- i'^efein^^^ 

R 189 , Rl9P;5 R 19J;, R 192 R 193 R 194 - R 196 . R 196 ; R 197 R 198. R 199, R 200 . R 201 and 

R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyi, alkinyl, cycloaikyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
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1 ■ ■ * ■ • ■ * " "i * * i * * ■ 1 . . ... 

; J*V»" ...... . ; ■ - t •'. ■ f..' 

heteroalkenyl, heteroalkinyl, heterocycloalkyi, heterocycloalkenyl, aryl, 
heteroaryl/ai7l^Ikyl f -heteroa^ aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM ^ ; " ;: 

j 

JJ*;0£r: V..:. V v Of. £J .^/CiVtU.'. • ; : . f iKr" " 

has the formula (IV) 

(IV) 

* . : •• ■ ■■■ •. ■ : . " 

- wherein R 211 and R 2 ^ 2 , independently of each other, are , 

- a hydrogen atom (-H); or a Ci, C 2 , C 3l C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3| C^Ps, branched or straight chain alkenyl, N C 2 , C 3 , p4.,Cs, branched 
or straight chain alkinyl, C 3| C 4 , C 5 , C6..and C 7 cycloalky), aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N r substituted or N,N-disubstituted amino 
group, (-NHR 240 ; -NR 241 R 242 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the- same ordifferent; and, , ; 

■ ' « . ' ..vsUvi •-?:• '. ■■■ •■ - . 

- wherein optionally, the pair R 211 /R 2 ?. 2 , as well the pairs R 226 ^ 227 , R 230 /R 231 , 
R 234 /R 235 R 236 /R 237 and R 24i /R 242 jnde pendenly of each other, may form a part of 

a ring; and 

- wherein the substituents R 220 , R 221 R 222 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 

R 229 R230 R 231 R 232 ^33^234^235 ^ R 239 R 240 R 241 apd 

R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C 2 , C3, 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 



i 
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carbonyl, Ci, C 2l C 3 , C 4j C 5l branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C3V C 4| C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C^N), a carboxylic acid group 
(-COOH), a carbpxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 262 ), a hydroxamic acid group (-Cp T NH(OH)), a 
N-substituted hydroxamic acid group (-COrNR 263 (OH)) t a O-substituted ■ \ 
hydroxamic acid group (^CO-NHCOR 264 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
.CO-NR 266 R 267 ), an amido group (-HN-CO-R 268 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-SO^NH^, a N-substituted or N,N-disubstituted 
sulfonamide group (-S0 2 -NHR 269 ; -SO 2 -NR 270 R 271 ), an amidosulfone group 
(-NH-S0 2 -R 272 ), a sulfone group (-SOi-R 273 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 276 )(OR 277 )), a halogen atom, a trifluormethyl group (-CF 3 ) F a thiol 
group (-SH); a thioether group (-^R 278 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 279 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 280 ; -NR 281 R 282 ); and 

which, independently of each other, can be substituted with one or more 
substituehts, wHlcfr can be the same or different; and, 

wherein optionally, the pairs R 266 /R 267 , R 270 /R 271 , R 274 /R 275 , R m /R 277 and 
R 281 /R 282 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 , R 265 , R 266 , R 267 , R 268 , 

R 269 R 270 R 271 R 272 R 273 ( R 274 R 275 R 276 R 277 R 278 R 279 R 280 R 281 ^ 

R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
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j alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 

heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
% heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkylf heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 




- wherein X 4 is CR 291 or N; and 

- wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 

- a hydrogen atom (-H); or a Ci, C 2> C 3> C4, and C 5 branched or straight chain 
alkyl, C 2l C 3| C4, C 5l branched or straight chain alkenyl, C 2 , C 3l C 4t Cs, branched 
or straight chain alkinyl, C 3 , C 4| C5, C 6l and C 7 cycloalkyl, aryi, heteroaryl 
group or an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 320 ; -NR 321 R 322 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the pair R 291 ^ 292 if present, as well the pairs R 306 /R 307 , 
R 3io /R 3ii R 314 /R 315 ? R 316 /R 317 and R 32i /R 322 i ndep endenly of each other, may 

form a part of a ring; and 
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- wherein the substituents R 300 , R 301 , R 302 , R 303 R 304 , R 305 , R 306 , R 307 , R 308 , 

R 309 R 31 0> R 311^ R 312 p313 R 314 R 315 R 316 R 317 R 31 8> ^19 ^320 ^21^ and 

R 322 , independently of each other are a hydrogen atom (-H), or a Ci, C 2| C 3l 
C 4l and C5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C 1t C 2 , C 3| C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4l 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4| C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 4 is 

a hydrogen atom (t-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 340 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-GOOH), a carboxylic acid ester group (-COOR 341 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 342 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 343 ^)), a O-substituted 
hydroxamic acid group (-CO-NHtOR 344 )), a carboxamide group (-CO-Nhk), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-CO-NR 34 ^ 347 ), an amido group (-HN-CO-R 348 ), a sulfonic acid group (- 
-SQ 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO^NHR 349 ; -SO 2 -NR 350 R 351 ), an amidosulfone group 

.^NHitS^R?^, a sulfone group (-SO^R 353 ), a phosphoric acid group 
(-OP(=O)(0H) 2 ), a phosphoric acid ester group (.OP(=0)(OR 354 )(OR 355 )), a 

^phosphonlc acid group (-P(=0)(OH) 2 ) 1 an phosphonic acid ester group (- 
P(^6)(6R m )(6^)^ a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-'R 358 ), a hydroxy group (-OH); an alkoxy 
group (-0-R ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 36b ; -NR 36 ^ 362 ); and 

Which, independently of each other, can be substituted With one or more 
substituents, which can be the isame or different; and, 

wherein optionally, the pairs R^/R 347 , R 350 ^ 351 , R^/R 355 , R 356 /R 357 and 
r^Vr 362 , independent of each other, may form a part of a ring; and 
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... ) 
- wherein the substituents R 340 , R 341 , R 342 , R 343 , R 344 , R 345 , R 346 , R 347 , R 348 , 
R 349 , R 350 , R 351 , R 352 ,R 353 , R 354 , R®,#, R^ R^.R^. R^.R^.and 
R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyi, cycloaltcyl, cycloalkehyl, cycloalkinyl, heteroalkyl, 
heteroaikenyl; heteroalkinyi, heterocycloalkyl, heterocycloalkenyl, aryl, f 
heteroaryi, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; ' ■■■■■>■■/■• 

or wherein the group PM .";»c.c • .-.;<-•-'•'.• « ;.:>»<: ••s^.'' 
has the formula (VI) 




- wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 

a hydrogen atom (-H); or a d, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, and aryl, heteroaryi, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group . 
(-B(OH) 2 ), a cyario group (-CsN), a carboxylic acid group (-COOH), a 
, carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N,N-disubstituted amino group (-NHR 400 ; -NR 40i R 402 ); and 



} 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R^/R 387 , R^/R 391 , R 394 /R 395 , R 396 /R 397 and R^/R 402 , independent of 
each other, may form a part of a ring; and 

V- wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 . R 385 . R 386 , R 387 , R 388 , 
R 389 , R 390 , R 391 , R 392 , R 393 . R 394 , R 395 , R 396 , R 397 , R 398 , R 399 , R 400 , R 401 , and 
R 402 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , and Q 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3| C 4 , C 5 , branched or straight chain alkoxy,.C 2 , C 3 , C 4l . 
Qs branched-or straight. chain alkenoxy, .phehyloxy, ben^loxy, C3, C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluorpmethyl, or hydroxy group; and 

alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or ■ 
hydroxyimino (=N-OH) group; and 

wherein A is 

a hydrogen a^n f W^'^i&t^hy^'1^6l^^. % W kai^iAd .jaifbi4>"'( 1 o6-R 4ao ).- a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group fcCOOR 421 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 422 ), a hydroxamic acid group O-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 423 (Otij), a O-substituted 
hydroxamic acid group (-96-NH(OR 424 )j, a carboxamide group k6-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group; (-CO-NHR 425 ; 
CO-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid group (-SO3H), 
a sulfonamide group (-SCVNHu), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO^NHR 429 ; -SO2-NR 430 R 431 ), an amidosulfone group 
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(-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric acid group 
(-OP(=Oj(OH) 2 ), a phosphoric acid ester group (OP(=0)(6R 434 )(bR 435 )), a * 
phosphonic acid group (-P(=0)(bH) 2 ), an phosphbnic acid ester group (~ 
PC^OJCOR^XOR 437 )), a halogen atom; a triihuorn^thyl group (-CF 3 ), a thiol 
, group (-SH); a ttiio'ether group (-S-R 438 ), a Hydroxy group (-OH); an alkoxy 
group (-O R 439 ), a tetrazole group, an amino group (^Nhfej, or a N-iubstituted or 
f^N^isubstituted amino group (^HR^V 1 ^^ 442 ); an<T ° ! V 

- which /independently of each other, dan be substituted v^ith p 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R? 26 /R 4 ? 7 , R 430 /R 431 , R 434 /R 435 , R 436 /R 437 and 
R^Vr 4 ^ 2 , indepehdenly of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 421 , R 422 , R 423 , R 424 , R 425 , R 426 , R 427 , R 428 , 

p429 p430 p431 p432 p433 p434 p435 p436 p437 p438 p439 p440 p441 aRC | 

R 442 , independently of each pther are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, , 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heterpalkyl, heterparyl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (VI 0 
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wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be equal to 
0; ' . •• ' . V 1 . 

wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 462 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO^NH(OR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-C6-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO-R 468 ), a sulfonic acid 
group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-Sd 2 -NHR 469 ; -SO 2 -NR 470 R 471 ), an 
amidosulfone group (-NH-S0 2 -R 472 ), a sulfone group (-S0 2 -R 473 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(bH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR 480 ; 
-NR 48 ^ 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 466 ^ 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
R 48i /R 48? jndependenjy 0 f eacn otner may form a part of g ring; an(J 

- wherein the substituents R 460 , R 461 , R 462 , R 463 , R 464 , R 465 , R 466 , R 467 , R 468 , 
R 469 , R 478 R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 , R 478 , R 479 R™, R«\ and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
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heteroalkeriyl, heteroalkinyl, heterbcycloalkyl, hetefocyclbalkenyl, aryl, 
heteroaryl, aiyMkyl, heteroaryl-alkyi, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (VIII) ... . .. . , t , ... ... .. I ■-. -v^, V 




(VIII) 



wherein X 6 is selected from CR 49q R 49 \ O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X ? 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

- wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 49 \ R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or a d, C 2l C 3) C 4( and C 5 branched or straight 
chain alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl* C 2 , C 3 , C 4 , C 5 , 
branched or straight chain alkinyl, C 3 , C 4 , C 5 , C e , and C 7 cycloalkyl, aryl, 
heteroaryl group, or an amino group (~NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 520 ; -NR 52 ^ 522 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

. wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 49 ^ R 496 , and 
R 497 , if present, as well as the pairs R^/R 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R 521 /R 522 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 500 , R 501 , R 502 R 503 , r 504 , r5°s rs^ R507 f R 5<m 
R 509 , R 510 , R 51 \ R 512 , R 513 , R 514 , R 515 , R 5 ^ 6 , R 617 R 518 R 519 , R 52 ° R ™ t and 
R 522 , independently of each other are a hydrogen atom (-H), or a d, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3) C 4i C 5 
branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano; amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group i ( r P(pH) ? ), a cyano group (-C=N), a carboxylic acid group 

^hj$$#sg!™&;(^^ group (-CQ-NH(OH)), a 

N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
^y d 5 oxamjp group;( T CQ-NH(pR^)),^ i cafboxamide group (-CO-NH 2 ), a 
N-substiM^ group, (-CO-NHR 545 ; 

-CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SOrNHz), a N-substituted or N,N-disubstituted 
sulfonamide group (-SOz-NHR 549 ; -S0 2 -NR 55 °R^ 1 ), an amidosuifone group 
(-NH-SOrR 552 ), a sulfone group (-SO^R 553 ), a phosphoric acid group 
(-OP(=p)(OH) 2 ), a phosphoric acid ester group (-OP(=G)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
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group (-0-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 560 ; -NR 561 ^ 562 ); and . 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R%1$% R 55 ^/R 55 ?, R 556 /R 557 and ; 
R^/R 562 , independent of each other, may form a part of a ring; and -., 

- ^wher<^ ^ ^:F^/B^) ^ 

R? *9. ^50^551^552^ R 553 ^^^56^ R 557 , R 558 .^5^ R ^0 f j^V 

R 662 , independently of each other are a hydrogen iatom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 

has the formula (IX) or (IXa) 
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wherein X 8 is N or CR 570 ; and . "... 

wherein R 570 , R 575 , R 610 and R 61 1 independently of each other, are 
a hydrogen atom (-H); or a C 1( C 2 , G 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3l C 4 , C 5 , branched 
or straight chain alkinyl, C 3 ,.C 4l C^Ce, and C 7 cycloalkyl, aryl, heteroaryl 
group, or a carbaldehyde (-CHO), a ketone group (-Cp-R 580 ), a boronic acid 
group (-B(OH) 2 ), a cyano group trC=N), a carboxylic . acid group (-COOH), a 
carboxylic acid ester group (-COOR 581 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 582 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CQ r NR 583 (OH)), a 0-sjubstituted hydroxamic acid 
group (-CO-NH(OR 584 )), a carbpxamide group (-CO-NH2). a N-substituted or 
N,N-disubstjtuted carboxylic acid amide, group, (-CO^HR 585 ; -CO : NR 58 f R 587 ), 
an amido grpup (-HN : COrR 588 ), a sulfonic acjd group (-SO3H), a sulfonamide 
group (-SO2-NH2), a N-substituted or N.N-disubstituted sulfonamide group 
(-SOa-NHR 589 ; -SO 2 -NR 590 R 591 ), an amidosulfone group (-NH-S0 2 -R 592 ), a 
sulfone group (-SO r R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a 
phosphoric acid ester group (-OP(=0)(OR 594 )(OR 595 )), a phosphonic acid 
group (-P(=0)(OH) 2 ), an phosphonic acid ester group (-P(=0)(OR 596 )(OR 597 )), 
a halogen atom, a trifluormethyl group,(-CF 3 ), a thiol group (-SH); a thioether 
group (-S-R 598 ), a hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole 
group, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
S-g'roup (-NHR 800 ; -NR 801 R 602 ); 

-which; independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein pptiona!ly,. the pains R^/RvTf, if present, >as well as the pairs . R^/R 587 ; 
r5 9o /r5 91 ( R 594 /R 595 i ^96^597 3^^601^602^ j nd ependenly of each other, may 

form a part of a. ring;. and .. ,u . 

- wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 , R 585 , R 585 , R 587 , R 588 , 

R 589 R 590 R 591 R 592 R 59 3 R 594 R 595 R 596 R 597 p598 p599 R 600 R 601 gn( j 
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R 602 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3| 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, CyC 2 , C3, C4, C 5l ;branphed or straight chain ^Ikoxy,- C^Oa £4, 
C 5 branched pr straight chain alkenoxy, phenyloxy, benzyloxy, C 3( £4, C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

or wherein the group PM - : r f : 1 ^ ; ' f ; : ; : ^ • ^ 
has the formula (X) : v ^ 



• : ;* ■ .„• ■ ; u. 




wherein the groups X 9 is CR 900 R 901 , S, SO, SO ? or NR 902 

- wherein R? 00 , R 90 Vand.R 902 , are,. independently of eaqK other, selected from 
hydrogen, fluorine, C 1( .C2,.C 3 , C 4 , C5 or C 6 alkyl, which is linear or branched 
and is. optionally substituted with 1,2, 3, 4, or 5 halogens, or 



-C(=O)NR 910 R 911 



wherein A 9 and A 1 ? are, independently of each other, selected from 
hydrogen, cyano, -C^O^R 912 ^ 13 , or C 1? C 2 , C.3, C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein \. 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , Q 3t C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 



( 

I 
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R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1 ) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C 2 , C3, C 4 „C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1 i 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of ; 

(a) hydroxy, 

(b) -CQOH f v 

, (c) -GQO(Qi , G ?l C 3 , C 4| C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4> C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen ;pr sulfur; 

, (fi) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
/■ ) or unsaturated comprising (a) two fused heterocyclic rings, each 
! ■ ^ ;jh£te r 9^ haying 1 i: 2 9 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membened heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said G 3> C 4l G 5 or C 6 cycloalkyl, phenyl, naphthylj are 
optionally substituted with 1 , 2, 3^ 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 
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(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2l 
C 3 , C 4 , C s or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( . 
-OC2. -OC3. -OC4, -OC5 or -OC 6 alkyl, said -COO(C 1( C 2 . C 3 , C 4 ; C 5 or C 6 
alkyl), i.e. ester, C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , rOC 3 , -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with 1 , 
2,3, 4,9^5 halogens;. 

wherein R 92 ° is selected from the group consisting of:.; ;L-;f*'/»» sr.? 
• (1) hydroxy;, . .-• -..< v -.-^ o'. v<m/^H0f}t-^ : (i*- l&sy ■ 

(2) cyanp;. - • :t y, -. , ; ...... u. . : , r ;sr .. ; -.-.. ... 

(3) C 3 , C 4 G 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 . C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -Od, -OC 2> -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -GOOfd, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC r , -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2[ 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OC1, -OC 2 , ^OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci, C 2 , C 3 , .C 4 , C 5 , d, C 7 , C 8 , C 9 or C10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, 4, or 5 halogen atoms and 0, 1 , or 2 
groups selected from 

(a) hydroxy; . 

(b) -COOH; ' •• 

(cj -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or.5 halogens; 
(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, C tj C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4l -OC 5 or -OCe alkyl, 
said Ci, C 2 , C 3 , C 4 , C 6 or C 6 alkyl, and -OCi, -OC 2 , -QC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havping 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OCi, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said d, C 2l C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC u -OC 2l -OC 3 , -OC 4l -OC 5 or -OCe alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

. (g) -S0 2 NR 925 R 925 ; 
(h) -NR^^C(=0)R 925 

;q -NR^codR 930 •' s 

fk) -O-CO-R 930 
(I) -O-CO-NR^R 925 ; 
(m) -NR 925 sb 2 R 930 ; 
(nj'-NR^R 925 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -OCi, -OC 2 , -OC 3> -OC 4 , -OC 5 or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or Ce alkyl) i.e. ester, said Ci, C^, C 3l C4. C 5 or C 6 alkyl, -Od, 
-OC 2 , -OC 3 , -OC 4> -OC 5 or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 



WO 2004/099134 PCTYEP2004/004774 

179 

with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C s or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(P) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 
(5) OCi, OC 2l OC 3 , OC 4l OC 5 , OC 6 , OC 7 , OC 8 . OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0,1, or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; 

(c) -CqO(Gi, C 2 , C 3 , C 4> C5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is'optibnally substituted with 1 ,2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C 1t C 2l 
C 3 , C 4| C 5 or C 6 alkyl, and -OC 1( -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ct, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and suHur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted With 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , C 4 , C s or 
C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C tl C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -Od , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 
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(g) -S0 2 NR 925 R 925 ; 

(h) -NR 92S -C(=0)R 925 . 

(i) -NR 925 -C(=Q)NR 925 R 925 ; . ( v ... ; 
(j) -NR 925 COOR 930 , 

. (k) -O-CO-R 930 . . . ' .. • 

(I) -O-C0-NR 925 R 925 ; ^ 
(m) -NR 925 S0 2 R 930 ; 

(n) , NR 925 R 925 ; , ...... ; . 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, d, C 2 , C 3 , C 4 , C 5 orC 6 
alkyl, -OCi, -Qd; -OC 3 , tOG 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , 
C3..C4, 95, or.Ce alkyl) i.o, ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, 
-.OC 2 , -QC 3 , -Od^OCs or-OC 6 alkyl, ; -COOH, -COO(d, G 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or i 
C 3 , C 4 C 5 or C$ cyclpalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 
(6) -COOH; 

i S "S89i%(-fefe C4 ' ° 5 or Ce alkyl ? ,e - ester> ma y be |inear ° r 

/ brancjieoLand is optionally substituted with 1, 2, 3, 4, 5 halogens; 

(8) a.§^ p^.6-membered heterocycle which may be saturated or unsaturated 
- cqmprisjngl, 2, 3, , or 4 hetero atoms independently selected from nitrogen, 

oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , 
C 4 ,.Q 5 .or G 6 alkyl, and -Qd, -QC 2 , .^OC 3 , -QC 4 , -OC 5 or-pC 6 alkyl, said C,, 
C 2 , C 3 , C 4l C 5 or Ce alkyl, and -OC1, -Od, -OC 3 , -Op 4 , -OC 5 or -OCe alkyl 
being linear or branched apd optionally substituted with 1 1 , 2, 3, 4, or 5 
halogens.. , ... .... .' 

(9) an 8, 9 or 1 0 membered bicyclic ring system which.may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or ,(b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or. 5 substituents independently selected from oxo, hydroxy, 
halogen, C u C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OCs or 
-OCe alkyl, said ; Ci. C 2 , C 3 „ C 4 . C 5 or C e alkyl, and -OCi, ^OC 2 , -OQ 3 , -OC4. 
-OCs or -Op6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5. halogens; r. f .. ■■■■ •• • • . 

dO-CONR^R 925 ; . . . . : \ ■ ./!. ':■ ■ ::»;V 



•v.- 



(12) -NR^C^O)^ 5 : ~, 

(13) -NR 925 -C(=0)NR 925 R 925 ; 

(14) -NR^COOR 930 

(15) -O-CO-R 930 

(16) -0-QO-NR 925 R 925 ; . 

(17) -NR 925 SQ 2 R 930 ; 

(18) -NR 925 R 925 ; 

(1 9) phenyl , which is optionally substituted with 1,2, 3, 4, ,or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or G 6 alkyl, 
-OCi', -OC 2 , -OC3, -OC4, -OCsOr-OCe alkyl, -COOH,-COO(Ci, C 2l C 3 , C 4 , C 5 
or C 6 alkyl) i,e. ester, said Ci, C 2 , C 3 , G 4 , C 5 or C 6 alkyl, -OCi, -OC 2 , -OC 3 , 
-OC4, -OC5 or -OC 6 a|kyl,rCOOH, -COO(Ci , C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens;_ . 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , C 5 
or ; C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4,5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1,2,3, 4, or 5 substituents, independently selected from 
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halogen, OH, C u C 2 , C 3l C 4 , or C 5 alkyl, -OCi, -OCi, -OC 3 , -OC 4 , or -OC 5 
alkyl, said C 1f C 2| C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2 , -OC 3 , -0C 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1,2, 3, 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 
has the formula (XI) 




- wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Ci, C 2 , C 3 , C4, C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or 

1 \ . : ~ " ' Jv -"-- 1 ■ l/, ' v: 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
. linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3l C 4 , G 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, C 2 , C3, C 4l C 5 or Ce alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of j 

■'•'vV ."'<*• . •. • ... . ;! .,-.<• ? .. 1. 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, ' 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen . oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 1 0 - membered bicyclic ring system are each optionally 
substituted with 1,2,3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 
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(3) C 3| C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4| C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f 
-0C 2 , -OC 3 , -OC 4l -OC 5 or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci, C 2| C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l -0C 4 , 
-OC 5 or -OC6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 102d is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3> C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COCKC^ G 2 , C 3l C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1( C 2i C 3| C 4 , C 5 or C 6 alkyl, and -OC u -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein: said -COO(Ci, C 2 , C 3| C 4 , C 5 orC 6 alkyl) 
i.e. ester, Ci, C 2| C 3 , C 4 , G 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -QC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1,2,3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -OOQ(Ci, C 2 , C 3 , C 4f C 5 or C 6 alkyl) i.e. ester, 
«COOHrand^OGi^-0Q2, -pG 3 , -OG 4 , rpG 5 or -00$ alkyl substituents being 
linear on?branched^ 1 f 2, 3, 4, or 5 halogens; 

(4) Gi, C 2 ; G 3 >G4, C^-Ce, Gy^Gs, G g or do alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4; or 5 halogen atoms and.Q, 1, or 2 
groups selected from - 

(a) hydroxy; . 

(b) -COOH; 

(c) -000(01, C 2 , C 3 , G 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1,2, 3, 4, or 5 halogens; 

(d) a 5 or 6-membered heterocycle which may be saturated or. 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1,2, or 3 
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sUbstituents independently selected from pxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or Ce alkyl. and -OC1, -OC 2 , -QC 3i -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , Cs, C 4 , C 5 or C 6 alkyl; and -OC1, -OG2, -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 hete/oatoms independently selected 
from nitrogen, oxygen pr sulfur; or. (ij) a $- ore-membei-e^ 

havoing i, 2, or 3 hetenoatpmsjindependently,^ 
oxygen and sulfuo.fusedfto a benz;ene 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC1, -OC 2l -OC 3 , -OC 4 , -OC 5 or ,-OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, arid -OQ1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1026 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(j) -NR 1025 COOR 1030 • .. • 
(k) -O-CO-R 1030 • - 

(l)-O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; .. 
(n) - NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4l C 5 or C6 
alkyl, -OC1 , -OC 2l -OG 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , 
C 3l C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4l -OC 5 or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, or .6 substitutents independently selected from 0 or 1 
C 3 , G 4 Cs or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p).C 3 , C 4 C5.p1; C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or(5 halogens; 
(5) OCi, OC 2 , OC 3 , 6C 4 , OC 5 . OC 6 , OC7, OC 8 , OC 9 or OC 10 alkyi, which is 
linear or branched and. is optionally substituted with 0; 1, 2, 3, 4, or 5 haiogeri 
atoijis and.0, 1,^ _ 
• Xa) hydroxy; , : ,. ' . .', Z .' . V 

, ;: ; (b)-CQQH; ; ... h . .. . . . !( ; , . ; ; , : , _ ; . m( . , • 

■ .,: .(c)^COp(Ci,G2, C 3 , C 4 , CaQCCe alkyl) i.e. ester, which maybe linear or 
. branched and is optionally substituted with 1 , 2, 3/4 or 5 halogens; 
.... . (d)..a.j5 - or 6-membered heterocycle which may be saturated or 

unsaturated.comprising 1, 2, 3, or 4 hetero atoms independently selected 
: frpm.nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C s or Ce alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, 
said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-QC 6 alkyl being linear or branched and optionally substituted With 1, 2, 
3, 4, or 5 halogens.; 

f (e,).an-8, 9 or, 10, membered.bicyclic ring system which may bd saturated 

.kO^unj^ 

< c hejeroc^clic, ring haying 1 , 2, 3, or 4 heteroatoms independently selected 
(Jrom; nitrogen, oxygen or sulfur, or (iij a 5- or 6-membered heterocycle 
^haying 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
•joxyg^n and sulfur, fused to a benzene ring, wherein said bicyclic ring 
- system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
. : independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
: Cs alkyl, and -QCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2| C 3 , 
; .C 4 , C 5 or Ce alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 

linear or branched and optionally substituted with 1, 2, 3, 4, or 5 

halogens; 

(f) rCONR 1025 R 1025 ; . 
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(g) -SQ 2 Nff 25 R 1025 ; 

(h) -NR 1025 -C(=O).R 1025 

(i) -NR.;^C(=O)NR 1025 R 1025 ;. 



(k) .O-CO-R 1 ? 30 - 



(|) vr O,Cp-NR 1025 R 1025 ; :- 

fotbhenyl, which is optionally substituted with \ , 2, 3, 4, or 5 groups 
allcyl,^.^ 

C 3 , C 4 , Cg or ...C e alkyl) i;e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -QC 3 , -OC4, -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1f C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 ,2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , ,04,05 .or.Ce cycloalkyl and 0,1,2, 3, 4, or 5 halogens, and 
(R) .g 3l C 4; C 5 or Ce eycloajkyl, which is optionally substituted with 1 , 2, 3, 
4,5, or 6. halogens; , 

(6) -COOH; ... 

(7) -gOO(Qi „C 2 , C 3 , C 4 , C 5 or Ce alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with. 1 , 2, 3, 4, 5 halogens; 

(8) a 5, -. or 6-rnembered heterocycle which may be saturated or unsaturated 
comprising !,,2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxvaen and. sulfur, , said heterocycle being optionally substituted with 1 , 2, or 
3 substituentsjndependentjy selected from oxo, hydroxy, halogen, C1 , C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1 ,-OC 2 , -OC 3 ; -OC 4 , : OC 5 or -OC 6 alkyl, said Ci. 
C 2 , C 3j C 4 , C 5 or Ce alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 

halogens. : . . , ; . . .. 

(9) an 8, 9 or 10 membered bicyclic ring system, which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy* 
halogen, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3l -OC 4 , -OC 5 or 
-OC 6 alkyl, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OCs alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) -CONR 1025 R 1025 ; 

(11) -SO 2 NR 1025 R 1025 ; 

(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 , 

(15) -O-CO-R 1030 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C6 alkyl, 

. -QC^rQC* -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3l C 4 , C 5 or C 6 alkyl, -OC 1( -OC 2 , -OC 3> 

- , hOC 4i -OCs-or.-QCe alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i e. 

ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 1 ° 30 is selected from the group consisting of phenyl, C 3) C 4 Cs 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , 
Cs or C 6> alkyl is linear or branched anbd is optionally substituted with 1 , 
. 2, 3, 4, 5, 6, substitutents independently selected from 0,1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3l C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1,2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, Ci, C 2 , C 3| C 4 , or C$ alkyl. -OCi, -OC 2 , -OC 3 , -OC 4l or -OC 5 
alkyl. said Ci, C 2 , C 3| C 4| or Q5 alKyl.^OCi, -OC2, -OC 3 , -OC 4 , or -OC5 
alkyl being linear or branched and optionally substituted with 1 , 2, 3, 4, or 
5 halogens,. 

Wherein R 1025 is selected from R 1 030 and hydrogen. 



or wherein the group PM 

has the formula (XII) 




(XII) 



- wherein thfe groups R 1201 is hydrogen orfluoro. 

wherein R 1?Q0 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 

or wherein the group PM 



has the formula XIII: 



,1303 



,1304 




1300 



^1307 £1301 



(Xlll) 
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wherein: 

- R 1300 is selected from the group consisting of: 

(1) hydrogen, 

(2) CN, 

(3) Ci.ioaikyl, which is linear or branched and which is unsubstituted or 
substituted with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 13Q6 . 
N Pji3os R i306 CONR 1305 R 1306 , C0 2 H, and COzC^alkyl, wherein the d. 
6 alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR i305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 
C0 2 H, and C0 2 Ci^alkyl, wherein the Ci-ealkyl is linear or branched, 

(5) a 5- or 6-membered heterocyclic which may be saturated or unsaturated 




independently selected from oxo, halogen, N0 2 , CN, OH, R , OR 
,NHSO 2 R 1302 , N(C^alkyl)SO 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 13 ^R 1306 , 
CONR 1365 R 13TO rc6 2 H, and c6 2 Ci^alkyl, wherein the Chalky! is linear or 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, Chalky!, and OC^alkyl, wherein 
the Chalky! and OC^alkyl are linear or branched and optionally substituted 
with 1 - 5 halogens 

(7) OH 

(8) OR 1302 , and 

(9) NR 1305 R 1306 ; 
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-andR 1301 is hydrogen; 

- R 1302 is Ci-ealkyl, which is linear or branched arid which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, C0 2 H, and 
COaC^alkyl, wherein the Chalky! is linear or branched; " 

- R 1303 is selected from the group consisting of: 

(1) hydrogen, f , f . . ' /'"•'>"' ". - 

(2) Ci.toalkyl, which is linear or brancri^d and which i; is ; uhsubstrtuted^br 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, OH, Chalky!, and OCi-ealkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1 - 5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen,. GH, Ci-ealkyl, 
and OCi-ealkyl, wherein the Ci-ealkyl is linear or branched and 
optionally substituted with 1 - 5 halogens, 

e) C0 2 H, 

f) C0 2 Ci^alkyl, 

g) CONR 1305 R 1306 

(3) ON, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from d-ealkyl, and OCi-ealkyl, hydroxy and 
halogen, wherein the Ci-ealkyl is linear or branched and optionally 

substituted with 1 - 5 halogens, 

(5) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from d-ealkyl, and OCi-ealkyl, hydroxy and 
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halogen, wherein the Ci-ealkyI is linear or branched and Optionally 
. substituted with 1 - 5 halogens, 

(6) C0 2 H, 

(7) COaCi-ealkyl, 

(8) CONR 1305 R 1306 , and 

(9) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Chalky!, and. OCi-ealkyl, hydroxy and 
halogen, wherein the Ci^alkyl is linear or branched and optionally 
substituted with 1 - 5 halogens 

R 130b and R 1306 are independently selected from the group consisting of: 

(1) hydrogen, ' 

(2) phenyl, Which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, C^alkyl, and OCv^alkyl. wherein the d-ealkyl is 
linear or branched and optionally substituted with 1 - 5 halogens 

(3) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from d-ealkyl, and OC^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1 - 5 halogens 

(4) C^alkyl, which is linear or branched, and which is unsubstituted or substituted 
with: . 

a), halogen, or 

, b);.phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, d-ealkyl, and Od-ealkyl. 
wherein the d-ealkyl is linear or branched and optionally substituted 
with 1-5 halogens, 

or wherein R 130 * and R 1306 together with the nitrogen atom to which they are attached 
form a. heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic 
ring is unsubstituted or substituted with one to five substituents 
independently selected from halogen, hydroxy, Ci^alkyl, and d- 
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6 alkexy, wherein alkyl ana" alkoxy are unsubstituted with one to five 
halogens; 



R 13 ? 4 and R 1307 are hydrogen;. 



or wherein the group PM 



has the formula XIV: 



R 1400^ 



R 1401 



M V 



' CN 



(XIV) 



.;}!>•. ;. - iff 



wherein R 1400 is H and R 14Q1 is hydrogen atom (-H); or halogen, or cyano or ethynyl; 



or wherein the group PM 



has the formula (XV) 



,1501 




1500 



wherein X 11 is CH 2 , CHF or CF 2 ; 
wherein R 1500 is cyano; 

wherein R 1501 is selected from the group consisting of alkyl, alkehyl and alkynyl; 
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Preferred are compounds as disclosed above 
wherein the group PWi 
has the formula (il) 




- wherein X 1 is CR 51 R 52 or S; and 

- wherein X 2 is CR^R 55 ; and 

wherein R 51 , R 52 , R 54 , and R 55 , independently of each other, are a hydrogen atom (-. 
H); 

wherein A 1 is > 

- a hydrogen atom (-H), or a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), or a phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), 

i which, independently of each other, can be substituted with one or more 
substituents, which' can be the same or different; and, 

- wherein optionally, the pairs R 116 /R 117 may form a part of a ring; 

- wherein the substituents R 116 and R 117 independently of each other, are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
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cycloalkinyl, heteroalkyl. heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 
has the formula (III) 



j 



-N X 3 



A 2 (III) 



wherein X 3 is CR 131 R 132 or S; and 

- wherein R 131 , R 132 , independently of each other, are a hydrogen atom (-H); 

wherein A 2 is 

- a hydrogen atom (-H); a boronic acid group (-B(OH) 2 ), a cyano group (-ON), 
a phosphonic acid ester group (-P(=0)(OR 196 )(OR 197 )); 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 196 /R 197 may form a part of a ring; and 

- wherein the substituents R 196 and R 197 , independently of.each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 
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or wherein the group PM 
has the formula (IV) 



_ R 211 



-N 



_ R 212 



(IV) 



- wherein R 211 and R 212 , independently of each other, are 

- a hydrogen atom (-H); Or a C 1( C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 . C 4 , C 5t branched or straight chain alkenyl, C 2 , C 3 , C 4 . C5, branched 
or straight chain alkihyl, C 3> C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 240 ; -NR 241 R 242 ); and 

- whichj^ 

substltuents, which can be the same or different; and, 

- 'SereinS^ 

R 234 /R 235 R 236 /R 23? and R241/R242 j n( j e pendenly of each other, may form a part of 

a ring; and . ''■ 

v • ■ ■ • , - . • 

- wherein the substltuents R 220 , R 221 , R 222 , R 223 , R 224 , R 22 *, R 226 . R 227 , R 228 , .] 
R 229 , R 230 , R 231 , R 232 , R 233 , R 234 , R 23 ^, R 236 , R 237 . R 238 . R 239 » R 240 - R 241 » anc ' 
R 242 , independently of each other, are a hydrogen atom (-H), or a Cl C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1, C 2l C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2l C 3 , C 4 , 
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C5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C3, C4, C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

......... • • ■ - s 

wherein A 3 is , 

- a hydrogen atom (-H); or a boronic acid group (-B(OH)2), a cyano group 
(-C-Ny, or a phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )) 

i . ■ ■ • ■ ■ 

- which, independently of each other, can be substituted with one or more 

substituents, which can be the same or different; and, 

- wherein optionally; the pair R 276 /R 277 may form apart ftf a ring; and ^ 

- wherein the substituents R 276 and R 277 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (V) 




- wherein X 4 is CR 291 or N; and 

- wherein X 5 is CR 292 or N; and 



) 



) 
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wherein R 291 and R 292 , independently of each other, are 
a hydrogen atom (-H); or ad, C 2l C 3 , d, arid C 5 branched or straight chain 
alkyl, C 2 , C*. Ca, C 5 , branched or straight chain alkenyl; d, C 3 , C* d, branched 
or straight chain alkinyi, C 3 , C 4 , C 5 , d, and d cyclbalkyl, aryl, -heteroaryl v 
group or an amind group (-NH2), or a N-substituted or N.NKlisubstituted amino 
group (-NHR 320 ; -NR 321 R i22 ); and - : ^ • v ; 

which; independently of each other.ban be substituted with one or more •«•• 
substituents, which can be the same or different; and, . , 

wherein optionally , the the pair R^/R 292 , if present, as well the pairs R^/R 307 . 
R 310 /R 311 ; R 314 /R 315 , R 316 /R 317 and R 32 VR 322 , independent of each other, may 
form a part of a ring; and 

• ,, , ... . D 300 o301 D 302 D 303 p304 R 305 p306 p307 p308 

- wherein the substituents R , R,R ,R , R . K ,k , k , k , 
R 309 , R 310 , R 31 \ R 312 , R 313 , R 314 , R 315 , R 316 , R 317 , R 318 , R 319 , R 320 , R 321 . and 
R 322 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3l 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C A , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , d, d 
cyclbalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 4 is , 

a hydrogen atomTH); or a boronic add/group (-B(OH) 2 ), a cyario group 
(-C=N), a phosphonic acid ester group (-P(=0)(OR 356 )(OR 357 )), 

which, independently of each offier> can be substituted with : qneipr more ., 
substituents, which can be the same or different; and, ; ;<••„.. 

wherein optionally, -"the pairs R^/R 3 - 57 may form a part of a, ring;,and 
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- wherein the substituents R 3 J* and R ? ^v independently of each other are a 

hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cyclpalkenyl, 

cyclo'alkinyl^fieisroalkylrheteroalkenyhjheteroalkinyl, heterocycloalkyl, 

heterocycloalkenyli aryl, heteroaryl, aiyl^lkyl.theteroary^lkyl, aryl- 

heteroalkyl, heteroaryl-heteroalkyl group; 

••• ■ : ,':;..,■$:> :*>: . ,. •;v,Gti,..>)'o..;,- ':: ■ 

■' . ■ • •■ •' .'• •;' C-.:. : jiv5» ■:>>& ~f'.o eke r ;"••".,>•:...'■ • . 

or wherein the group PM 




has the formula (VI) 



- wherein R 371 , R 372 , R 375 arid R 376 , independently of each other, 

a hydrogen atom (-H); or a Ci , C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl. 0 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C3, C 4 , C 5 , C 6 ,and C 7 cycloalkyl, and aryl, heteroaryl, 
aryl-alkyl. heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group' (-CF3), a tHiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
. (-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N.N^isubstituted amino group (-NHR 400 ; -NR 4 ?^ 402 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 



J 



\ 

f 
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. - wherein optionally, any two of the groups R 37 \.R 372 , R 375 , and R 376 , as well as 
the pairs R 386 ^ 387 , R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R 401 /R 402 , independenly of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 . R 381 , R 382 , R 383 ! R 384 , R 385 , R 386 , R 387 R 388 , 
R 389 R 390 R 391 R 392 R 393 R 394 R 395 R 396 R 397 R 398 R 399 R 400 R 401 and 
R 402 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4> and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C 2 , C 3 , C 4f C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3| C 4| C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

- alternatively; the two groups R 371 and R 372 can be together an oxo (=Q) or 
hydroxyimino (=N-OH) group; and 

- alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

- wherein A 5 is 

- a hydrogen atom (-H); or a borpnic acid group (-B(OH) 2 ), a cyano group 
(-CsN), or a phosphonic acid ester group (^(=0)(OR 436 )(OR 437 )); 

- which, independently of each other, can be substituted with one or more 
' ; 5 siibstitiients, which can be the same or different; and, 

- Svhereifr^ the pairs R 436 /R 437 may form a part of a ring; and 

- whefein the substituents R 436 and R 437 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl* 
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heterocycloalkeriyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyi, aryl- 
heteroalkyl, ^heteroaryl-heteroal^l group; 



or wherein the group PM 




A (VII) 



- whereirvm is equal to 0 and o is equal to 1, or m is equal to 1 and p is equal to 0, 
or m is equal to 1 and o is equal to 1, or m is equal to 2 and o is equal to 0; 

t wherein A 6 is a hydrogen atom (-H); or a boronic apid group (-B(OH)2), a 
cyano group (-CsN), or a phosphonic acid ester group (- 
P(=0)(OR 476 )(OR 477 )), 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 476 /R 477 may form a part of a ring; and 

- wherein the substituents R 476 and R 477 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heterbalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl -heteroalkyl group; 



\ . 

) 
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or wherein the group PM 

has the formula (VIII) . 




% A 7 (VIII) . 

- wherein X 6 is selected from CR 490 R 49 \ O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

- wherein X 7 is selected f rbm CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

- or alternatively, 

- wherein X 6 is selected from CR 496 on N, when the bond between X 6 and X 7 is a 
double bond;, and 

- wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double borvdviand^-- *%H\v- . w ^ 1 : 

- wh^ih^ 4 ??^^ of Bach 
others-are'' a Hydrogeh atom (-H); or a €1 Ci, C 3> C 4| and Cs branched or straight 
chain alkyl, C 2| Gy, G 4 , C 5i branched or straight chain alkenyl, G 2> 63, 0 4 , C 5 , 
branched or straight chain alkinyl, C 3 , C 4| C 5 , C 6> and C 7 cycloalkyl, aryl, . 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 520 ; -NR 521 R 522 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or.different; and, 
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- wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 - R 496 , and 
R 497 , if present, as well as the pairs R^/R 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R 521 /R 522 , independenly of each other, may form a part of a ring; and 

- ^wherein the substituents R 500 , R 501 , R 502 , R 503 , R 504 , R 505 , R 506 , R 5 , 07 , r 508 , 

R 509 R 51 0> R Sli R 512 R 5i3.. R 514 R 515 R 516 R 517, R 518 | R 519 R 520 R 521 ^ 

R 522 , independently of each other are a hydrogen atom (-H); or a d, C 2l C 3 , 
C4, and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, d, C 2 , C3, C 4 ; C 5 , branched or, straight chain alkoxy, C 2 , C 3 r C 4r Gs 
branched or straight chap^ : 
'■ cycioalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and J 

- wherein A 7 is 

- a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 543 (OH)), a O-substituted 
hydroxamic acid group (-GO-NHCOR 544 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR 54 ^ 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-S02-NH 2 ), a N-substituted or N.N-disubstituted 
sulfonamide group (tSO^NHR 549 ; -SO^NR^R 551 ), an amidosulfone group 
(-NH-S0 2 -R 552 ), a sulfone group (-SO^R 653 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=OKOR 554 )(OR s55 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a tritluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
group (tO-R 529 ^ a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 560 ; -NR 561 R 562 ); and 



) • ■ • o ■ 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 546 ^ 547 , R 550 /R 551 . R 554 /R 555 , R 556 /R 557 and . 
R^Vr 562 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 540 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

p549 p550 p551 p552 p553 p554 p555 p556 p557 p558 p559 j^560 p561 anc | 

R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; ? 

or wherein the group PM •••./, 
has the formula (IX) or (IXa) 



,610 




- wherein^isN /. " ■ ; ^ \ 

- , wherein B 570 , R 575 ,^ R*]° and R 6 ^ 1 independently of each pther, are 

- a hydrogen atom (-H), a methyl group (-CH3), a trifluoromethyl group (-CFa), 
an ethyl group (-C2H5), a 2,2,2-trifluoroethyl group (-CH2CF3), a 



pentafluoroethyl group (-CF 2 CF3), a phenyl group, (-C 6 H 5 ), a benzyl group 
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(-CHrCeHs), a benzyloxy group (-OCH2-C 6 H 5 ), a para-ethyl-phenyl group 
(-C 6 H4rC2H5), a para-fluoropheny) group (-C 6 H 4 -4-F), a 3,4-difluorophenyl 
group (-C6H 3 ^3,4-F2),a para-methoxyphenyl group (-C 6 H4-4-OCH 3 ), a para- 
trifluoromethoxyphenyl group (-C6H4-4-OCF3), a boronic acid group (-B(OH) 2 ), 
a cyano group (-CsN), a carboxylic acid group (-COOH), or a pho&phonic acid 
ester group (-P(=Q)(OR s96 )(OR 597 )); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, ' • < 

wherein optionally; the pairs R 570 /R 575 . if present, as, well as the pa«r R 596 /R 697 , 
independenly of each other, may form a part of a ring; and 



wherein the substituents R and R , independently of each other are a 
hydrogen atom (-H), or a Ci, C 2l C 3 , C 4i and C 5 branched or straight chain 
alkyl, aryl, heteroaryl, amino, halo, carbonyl, C if C 2l C 3 , C 4 , C 5 , branched 
or straight chain alkoxy, C 2l C 3f C 4l C 5 branched or straight chain alkenoxy, 
phenyloxy, benzyloxy, C 3> C 4 , C 5 cycloalkyl, cyano, amido, thiol 
trifluoromethyl, or hydroxy group; and 



or wherein the group PNI 

has the formula (IX) 



/ • ■ 




(IX) 



wherein X 8 is N or CR 570 ; and 
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- wherein R 57 ° and R 575 , independently, of each other, are 

(1) hydrogen, 

(2) CN, 

(3) Ci. 10 alkyl,, which is linear or branched and which is unsubstituted or 
substituted with 1 -5 halogens or phenyl, which is unsubstituted or 
substituted with 1-5 substituents independently selected from halogen, 
CN, OH, R 612 , OR 61 ?, NHS0 2 R 612 , S0 2 R 612 ,-C0 2 H, and C0 2 C^ alkyl. 
wherein the. C0 2 Ci^ alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , CO ? H, and C0 2 C^ alkyl, wherein the C0 2 C^ alkyl is linear or 
branched, and 

(5) a 5- or ^membered heterocycle which may be saturated or unsaturated 
comprising 14 heterpatoms independently selected from N, S, and O, the 
heterocycle being unsubstituted or substituted with 1-3 substituents 
independently selected from oxo, OH, halogen, alkyl, and OCi-e alkyl, 
wherein C1.6 alkyl and C1-6 alkoxy are linear or branched and optionally 
substituted with 1-5 halogens, and 

- wherein R 61 2 is Cn alkyl, which is linear or branched and which is unsubstituted 
or s.ubstituted wjth4-5 gro,ups,m^ halogen, C0 2 H, and 
C0 2 C 1t6 ajkyL wherein .the C0 2 Ct-6 alkyl is linear or branched. 

or wherein the group PM 

has the formula (IXa) . ... 



R 610 




(IXa) 
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wherein X 8 is N or CR 570 ; and . 

wherein R 570 and R 575 independently of each other, are 

(6) hydrogen, 

(7) CN, x 

. (8) C1-10 alkyl, which is linear or branched and which is unsubstituted or 
\ substituted with 1-5 halogens or phenyl, which is unsubstituted or 
substituted with 1-5 substituents independently selected from halogen, 
CN, OH, R 612 , OR 612 , NHS0 2 R 612 S0 2 R 612 , CO2H, and C0 2 C^ alkyl. 

. . ¥>hei3pin|^ cp^ alkyi if imwwlms&^ik^ 

(9) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , CO2H, apd C0 2 C^ alkyl. wherein the C0 2 C^ alkyl is linear or 
branched, and 

(10) a 5- or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, 
S, and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, OH, halogen, Ci-e alkyl, 
and OC^ alkyl, wherein C^ alkyl and Ci_e alkoxy are linear or branched 
and optionally substituted with 1-5 halogens, and 

wherein R 612 is Ci^ alkyl, which is linear or branched and which is unsubstituted 
or substituted with 1-5 groups independently selected from halogen, C0 2 H, and 
C0 2 C^ alkyl, wherein the C0 2 C^ alkyl is linear or branched, and 
wherein R 610 and R 611 are each independently selected from the group consisting 
of ' ... . 

(1) hydrogen, 

(2) Cmo a(kyl, which is linear or branched and which is unsubstituted or 

substituted with one or more substituents selected from: 

(a) halogen, 

(b) hydroxy, 

(c) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from halogen, OH, alkyl, 
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and Ciie alkoxy, wherein the alkyl, and C1-6 alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 
(d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, CN, OH, 
all^l, and Ci^ alkoxy, wherein the alkyl, and Ci^ alkoxy are 
linear or branched and optionally substituted with 1-5 halogens, 
a, ■ (e) C6 2 H, 

(fj C0 2 C^ alkyl, 

(g) CONR ?13 R 614 , wherein R 613 and R 614 are independently selected 
from the group consisting of hydrogen, tetrazolyl, phenyl, C>e 
cycloalkyl and Ci^ alkyl, wherein the Ci^ alkyl is linear or 
branched and is optionally substituted with 1 -6 substituents 
independently selected from 0-5 halogen and 0-1 phenyl, wherein 
the phenyl or the C3-6 cycloalkyl beeing R 613 and R 614 or the 
optional phenyl substituent on the Ci^ alkyl are optionally 
substituted with 1-5 substituents independently selected from 
halogen, OH, alkyl, and OC^ alkyl, said alkyl and OC^ 
alkyl being linear or branched and optionally substituted with 1-5 
halogens, 

or wherein R 613 and R 614 are optionally joined to form a ring 
; , i;8p n f -xay ..t.u ; / selected from pyrrolidine, piperidine or morpholine, 
(3) CN, 

■< •*: (4) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from C1-6 alkyl, and alkoxy, 
hydroxy and halogen,. wherein the d-e alkyl, and Cm alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 

(5) naphthyl, wherein the naphthyl is unsubstituted or substituted with 1 -5 
substituents independently selected from halogen, OH, Cm alkyl, and Cm .. 
alkoxy, wherein the Cm alkyl, and d-e alkoxy are linear or branched and 
optionally substituted with 1-5 halogens, 

(6) C0 2 H, 

(7) C0 2 Ci.6 alkyl, 



\ 
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(8) CONR 613 R 614 , and 

(9) C3-6 cycloalkyl, which is optionally substituted with 1-5 substituents 
independently selected from halogen, OH, C 1-6 alkyl, and alkoxy, 
wherein the C 1j6 alkyl, and Ci^ alkoxy are linear or branched and 
optionally substituted with 1-5 halogen, 

. with the proviso that one of R 610 and R 611 is other than hydrogen. ( 

or wherein the group PM 

has the formula (X) - : -r- • ^ ,, : ^n-:'"-^^ 




wherein the groups X 9 is CR 900 R 901 , S, SO, S0 2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
. hydrogen, fluorine, Ci, C2, C3, C4, Cs or Ce alkyl, which is linear or branched 

and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(*O)NR 910 R 911 / 

wherein A 9 and A 10 are, independently of each other, selected from 
hydrogen, cyano, -C(=0)NR 912 R 913 , or Ci, C 2 , C 3 , C 4l C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2; 3, 4, or 5 halogens; 

wherein 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1,2,3, 4, or 5 halogens; and 
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R 911 and R 91 ,?, are, independently of each other, selected from the group 
consisting of .... . .. ... 

(1) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently, selected from halogen and R 920 ; 

(2) „Ci, C ?1 C3, C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (bj 0,1 , 2 substituents selected from the 
group consisting of . 

(a) h y d ro xy , 

. ^ (b) r cpoH^ ; '. ' . ;'..•„ ... . .'" 

„ (c) -QOO(Ci. C 2 ,.C 3 , C4/ C5 or C 6 alkyl), i.e. ester, . 

(d) phenyl, .. . 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloaikyl, v - .. 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen Or sulfur; 

... in) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
, , -or unsaturated comprising (a) two fused heterocyclic rings, each 

heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
frdnri nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said. C 3l C 4| C 5 or C 6 cycloaikyl, phenyl, naphthyl, are 
...... .optionally substituted with. 1, 2, 3,. 4, or 5 substituents independently 

selected from halogen and R 920 , and said. 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 920 ; and 
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i' • . • *. i/ : ' •* 

(3) C 3 , C 4 Qs or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ct, C 2 , 

C 3l C 4 ,.C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3| C 4 , C 5 or C 6 alkyl, and -OCi, 

. -v ■ - ; \ -J- ij ' 1 'v ,; f :r.. 

-OC2. -OC 3 , -OC 4 , -OC5 or-OC 6 alkyl, said -COO(C 1f C 2 , C 3 , C 4 , C 5 or C 6 

alkyl), i.e. ester, Ci, C 2l C 3 , C 4 | C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , 

-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 

2, 3, 4, or 5 halogens; 1 

wherein R 9Z0 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; ^ 

■J." -3r>.- ,< \ • . mj-;\. -..^ v -" ^v.f^-- 

(3) C 3> C 4 C 5 or C6 cycloalkyl optionally substituted with 1 , 2, or 3 groups < 

independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1f C 2 , C 3l C 4t C 5 or C 6 alkyl, and -OCi , -OC 2 , -OC 3l 
-OC 4 , -QC 5 or -OC 6 alkyl wherein said -COO(C 1f C 2 , C 3 , C 4| C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2f -OC 3 , -OC 4 , -OC 5 or 
-OCe alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 

substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or C6 alkyl) i.e. ester, 

■ .-,"■.*"' Os* ■■ ■ 

-COOH, and -OCl -OC 2 , -OC 3 , -OC 4l -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Ci, C 2 , C 3l C 4 , C 5l C 6 , C 7l Ce, C 9 or C 10 alkyl, which is linear or branched 
and js optionally substituted with 1, 2, 3, 4, 5^ 6, or 7 substituents 
independently selected from 0,1,2, 3, 4, or 5 halogen atoms and 0, 1 , or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; . ( ' r . 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
, branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -Od', -Od, -OC 5 or -OC 6 alkyl, 
said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 1 0 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each .. 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a, 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently setectedfrom nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Qi, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -Od , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said d , C 2 , C 3 , 
C 4 , C5 or C 6 alkyl,, and -Od, -OC 2 , -OC 3 , -Od, -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

(g) -S0 2 NR 925 R 925 ; 
; (h).-fv!R 925 -C(=0)R 925 

:0)r-NR? 25 COOR^° 
/(k)-0-GO-R 930 
- (I) -OtGO-NR^R 925 ; ,. , 
,(m) tNR 92 ;S0 2 R 930 ; 

(n) - NR 925 R 925 ; . : 
(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or Ce 
alkyh rOCi, -0G 2 , -OC 3 , -OC 4i -OC5 or-OC 6 alkyl, -COOH.rGOOCCL C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4l C 5 or G 6 alkyl, -OC1, 
-OC 2 , -OC 3l -Od, -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
Cs, C 4 C 5 or Ce cycloalkyl and 0, 1, 2, 3, 4, or S.halogens^and, ,• 
(p) G 3 , C4 C5 or Ce cycloalkyl, which is optionally substituted with;! 3, 
4, 5, or 6 halogens; ? v : : : 

(5) OCi, OG 2 , OC3, OC4, OC 5l OC 6? OC7, OC 8l OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0,1;, -or? substitutents selected from 

(a) hydroxy; 

(b) -CpOHv^; ?v 

(e) rCOp(Qi , €2,:%, C 4> C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or £-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C2, 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, 
said C1 , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi , -OC 2 , -OC 3 , -QC 4 , -OC5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4; or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-rtiembered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2l C 3 , C 4 , C 5 or 
C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4( C 6 or C 6 alkyl, and -OCi, -OC 2t -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1,2,3, 4, or 5 
halogens; 

(f) -CONR 925 # 



\ 
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(g) -SOzNR 92 ^ 925 ; ... 

(h) -NR^-C^OJR 925 

(i) -NR 925 -C(=0)NR 925 R 9?5 ; ; 
(j)-NR 925 COOR 930 . 
(k) -O-CO-R 930 

(I) -O-CO-NR 92 ^ 925 ; y. 
... (m)-NR 925 S0 2 R 930 ; 
, (n) - NR^R 92 ^; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, d, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -Od , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci , C 2 , 
C 3 , C 4 , C 5 or Cs alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or Ce alkyl, -OCi, 
-QG 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, .COOH, -000(0^ C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 
(6) -COOH; 

{7) .-Cpp(Cj, C^, jP 3 , C 4 , C 5 or Ce alkyl) i.e. ester, which'may be linear or 

....... ■ . • 

brancjied^and is optionally substituted with 1,2,3, 4, 5 halogens; 

(8) a 5 : -pr. ^^6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3 y .or A hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, C 1t C 2 , C 3 , 
C 4 , C s or C 6 alkyl, and -OC 1p -OC^ -OC 3 . -OC 4 , -OC 5 or -OC 6 alkyl. said d, 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and.-OCi, -OC 2 „-OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens.. ... • 

(9) an 8, 9 or 1 0 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicycle ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C t , C 2 , C 3) C 4 , C 5 or Ce alkyl, and -OC u -OC 2 , -OC 3 , -OC 4 , -OG 5 or 
-OC 6 alkyl, said C 1t: C2, C 3 , C 4 , Gj or Ge.alkyl, and ? OCi, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; > 

(10) ,CONR 925 R 925 ; ■ • . •. \ ■ .. ... ^ ; • • o; • •., <i . -. ' 

(11) -S0 2 NR 9 «R 925 ; ; . .. . ,;. . v / ; ;>^ s . 

(12) -NR 925 -C(=0)R 925 /; 

(13) -NR 925 -C(=0)NR 925 R 925 ; 

(14) -NR 925 COOR 930 

(15) -0-CO-R 93 ° 

(16) -0-CO-NR 925 R 925 ; 

(17) -NR 925 S0 2 R 930 ; 

(18) -NR 925 R 925 ; 

(19) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or G 6 alkyl, 
-Od, -OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e ; ester, said C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, -OC 2 , -OC 3 , 
^OC 4 , -OC 5 or -OC 6 alkyl. -COOH, -COO(C,, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein C 1( C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, 5; 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 



) 



WO 2004/099134 PCT/EP2004/004774 

. . • 216 

halogen, OH, Cm, C 2l C 3 , C 4 , or C 5 alkyl. -OC1, -OC 2 , -OC 3l -OC 4 , or -OC 5 
alkyl, said C 1( C 2 , G 3 , C4, or C 5 alkyl, -OCm, -OC 2 , -0C 3 , -OC 4 , or -OC 5 
alkyl .being linear or branched and optionally substituted with 1, 2 , 3, 4, or 
5 halogens, - .. .... . .. 

wherein R 925 is selected from R 930 and hydrogen. , 

wherein the group PM 

has the formula (X|) . , • 




- wherein the groups X 10 is CR^R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Cm , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or 
-C(=O)M ftlib R 10i1 . 

and A 11 is selected from 

hydrogen, cyano, ^(=p)NR 1012 R 1cfts , or Ci, C 2 , C 3 , C 4 , G 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1b12 , are, independently of each other, selected from hydrogen, or 
Cm, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R 1011 and R 1013 , are; independently of each other, selected from the group 
consisting of 
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(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents . . 
independently selected from halogen and R 1020 ; 

(2) Ci, Q2, C3, C 4 , C 5 or C6 alkyl, which is linear or. branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0,1, 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 
group consisting of ( 

.(a) hydroxy, 

(bj-COOH, . . 

(c) : COQ(Ci, C 2 , 63, 64, C 5 or Ce alkyl), i.e. ester, 
(dj phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3l C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring.system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and . 

(3) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -000(0^ C 2 , 
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C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl. arid -Od, 
-OC 2 , -OC 3l -OC 4 , -OC5 Or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C s or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1p20 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(d, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 6 orC 6 alkyl, and -Odi -OC 2 , -OC 3 , 
-OC 4l -OC5 or -OC 6 alkyl, wherein said -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl. and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OCe alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4,. 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3) C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or .OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens;. 

(4) Ci; C 2l G 3 ,.G 4l .G 5 , €&, 0 7l Gb, C 9 or € 10 alkyl, which is linear or branched 
and isioptionallyfsubstituted with 1, 2/ 3,4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; i ' 

'. (b)-COOH; 

(c) -bOOIGt, C 2 , C 3l C 4) C5 or C 6 alkyl) i.e; ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
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said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) . an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each y 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1 , 2, or 3' heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyfclic ring ^ 
system is optionally substituted with: 1y 2, 3, 4 r or 5 substituerits 
independently selected: from oxo, hydroxy, halogen, CV; G-?; C 3 ;C 4i C5 ; or 
C 6 alkyl, and -OCi, -OC 2) -OC 3l -OC 4 , -OC s or -OC 6 alkyl, said G 1f C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 102 ^R 1025 ; , 
(j) -NR 1025 COOR 1030 

(k) -O-CO-R 1030 

(I) -O-CO-NR 1025 R 1025 ; 

(m)-NR 1025 SO 2 R 1030 ; 

(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, d, C 2l C 3l C 4 , C5 or C 6 
alkyl, -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl. -COOH, -CO^d, C 2 , 
C 3l C 4| C 5 or C 6 alkyl) i.e. ester, said C 1( C 2 ; C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO^l C 2 , C 3l C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3l C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
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(p) C 3| C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 

4, 5, or 6 halogens; 
(5) OCt, OC 2( OC 3 , OC 4 , OC 5l OC 6 , OC 7 , OC 8 , OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and Q, 1, pr 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; 

(c) -COO(Ci, C 2 , C 3 , C 4| C 5 or Ce alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterbcycle which may be saturated or 
unsaturated comprising 1, 2; 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , C 3 , C 4l C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4l -OC 5 or 
rOC6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
bj^t@rp^clic ring 1 hayijig. ,1 , ? 2, 3,£>r £ hetprQatoms independently selected 

r from .nitrqge t n; oxygen -prsiilfur, $0\) a 5k or 6-membered heterocycle 
.haying 1 ,'■ 2 r qr ;..3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein Sjaid bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
, independently selected from oxo, hydroxy, halogen, C1, C 2 , C 3 , C 4 , C5 or 
C 6 alkyl, and -OC 1t -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, said C it C 2t C 3 , 
C 4f C5 or C 6 alkyl, and -OC^ -OC 2 , -OC 3 , -OC 4 , -OC 5 "br ~OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; * 
(0-c6nr 1O25 R 10 ? 5 ; 

(g) -S0 2 NR 1b25 R 1025 ; 

(h) -NR 1Q25 .C(=0)R 1025 
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(i) -NR 1025 -G(=O)NR 1 ° 25 R 1025 ; 
(j) -NR 1025 COOR 1030 
(k) -O-CO-R 1030 
(l)-O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; . 
s (n) - NR 102S R 1025 ; ; .. ^ ' 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5groups 
independently selected from halogen, hydroxy, d, C 2 , C3, C 4 , C 5 or G 6 
alkyl, -Od, -OC 2 , <>^,^OC 4 ,rO(^^ : -qQp a\^\, -CpOH, -COp(p,i, C 2l 
c 2« £< v CsOj;e^ 

-0,C ? , -OC3, -OC4, -OGsor ^C 6 .ajkyj, -CC^.dCQOfCi, C2.C3.Q4, Cs 
or C6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3l C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COCKCl C 2 , C3, C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5. -or 6 : membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 heterp atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, C 1( C 2t C 3 
C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC3, -OC 4 , -OC 5 or -OC 6 alkyl, said C1, 
C 2 , C3, C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1. 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
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to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 ,' 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, tOC 2 , -OC 3 , -OC 4 , -OC s or 
-OC 6 alkyl, said d, C 2 , C3. C4. C5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) .-QONR 1025 R 1025 ; 

(11) -SO 2 NR 1025 R 1025 ; 

(12) -NR 102 ^C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -0-CO-R 1030 

V (17)-NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C3, C 4 , C5 or C 6 alkyl, 
-OC1, -OC 2 , -OC3, -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched $nd optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 . 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 
2, 3. 4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 6 or 1 phenyi, wherein said optional phenyl subst'rtuent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, C1, C 2l C 3 , C 4) or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or-OC 5 
alkyl, said C1 , C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -Od. -OC 3 , -OC 4 , or -OC 5 
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5 halogens, 



* 2, 3, 4, or 



wherein.R 1025 is selected from R 1030 and hydrogen. ' 



or wherein the group PM 



has the formula (XII) 



R 



.1200 




"1201 



(xii) 



wherein the groups R 1201 is hydrogen or fluoro. 

wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 



or wherein the group PM 



has the formula XIII: 



,1303 



,1304 




j 
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wherein: 

R 1300 is selected from the group consisting of: 

(1) hydrogen, , ^ v : 

(2) CN, .. v :: . ... 

(3) Ci-i 0 alkyl, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituente 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 

, NHSQ 2 R 1302 , N(C^alkyl)S0 2 R 1302 , SQ 2 R 1302 , SO 2 NR 1305 R 1306 , ; 
NRl 305 R 1306 , CONR 1305 R 130 ^CO 2 H f and C0 2 Qi^alkyl, wherein the Ci_ 
6 alkyl is linear or branched, , 

(4) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 130€ 
C0 2 H, and C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched, 

(5) K a<5- or S-niembered.heterocyclic, which may be saturated or unsaturated 
comprising 1 - 4 heteroatoms independently selected from N, S and O, the 

: Jieterpcycle being unsubstituted or substituted with 1 - 3 substituents 
independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , OR , 

'• - ,NH$0 2 R^, ! N(Ci^alkyl)Sp 2 R 13 ° 2 , SQ 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 136s f 
: : CONR 130S R 13W , C0 2 H, and C0 2 p 1 ^alkyl,.w 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, C^alkyl, and OCi^alkyl, wherein 
the Chalky! and OC^alkyl are linear or branched and optionally substituted 
with 1-5 halogens, 

(7) OH, 

(8) OR 1302 , and 
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(9) NR 1305 R 1306 ; 
-R 1301 is hydrogen;, ; : 

- R 130? is Ct^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1-5 groups independently selected from halogen, C0 2 H f and 
(^C^alky!* wherein the ^ Ci^alkyl is linear branched; ? : 

-R 1303 is hydrogen; : . ■ rj v^^nt :^ B ^ ^ - 

- R 130 ^and R 1306 are independently selected ^to the group consisting ^ 

(1) hydrogen, 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, C^alkyl, and OCi-ealkyl, wherein the C^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(3) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from G^alkyl, and OCi^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1-5 halogens 

(4) Ci^alkyt, which is linear or branched and which is unsubstituted or substituted 
with: ...v.. 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted .with 1 5 
substituents independently selected from halogen, OH, d 
6 alkyl, and OC^alkyl, wherein the Ci^alkyl is linear or 
branched and optionally substituted with 1 - 5 halogens, 

or wherein R 130 - and R 130 * together with the nitrogen atom to which they are attached 

form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said 
heterocyclic ring is unsubstituted or substituted with one to five 
substituents independently selected from halogen, hydroxy, 
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Ci^alkyl, and Ci^alkoxy, wherein alkyl and alkoxy are 
unsubstituted with one to five halogens; 



- R 1304 and R 1307 are hydrogen; 



or wherein the group PM 



has the formula XIV: 



£1400 



N- 



R 1401 



CN 



(XIV) 



wherein R 1400 is H and R 1401 is hydrogen atom (-H); or fluoro, or cyano. 



Synthesis of the compounds of the present invention 



The compounds of formula (I) according to the present invention can be obtained by 
the general methbd^ararterized in that the amino acid amide of the general 
formula 



is synthesized, wherein 



- A is NR 1 R 2 - C(=EWG1HCR 3 R 4 ) n -CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) as 
defined above, and 



- B is a proline mimetic (PM) as defined above, and 
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- wherein their production is performed by starting from X-A-Y or X-A(Z)-Y (in case of 
trifunctional amino acids for A) by substitution with B, wherein A and B are defined as 
described above, X stands for an a-amino-protecting group commonly used in 
peptide chemistry, preferably the t-butyloxycarbonyl residue, Z represents a common 
side chain-protecting group, preferably of the t-butyl-type (t-butyloxycarbonyl, t-butyl 
ester, O- or S-t-butyl) depending on the structure of the trifunctional amino acid, and 
Y means hydroxy, active ester, preferably pentafluorophenyl or N-hydroxsuccinimide 
ester, according the method common in the peptide chemistry for attachment of the 
amide bond, desirably via the anhydride mixture techhiqt/e or ^the active ester 
method, then the protecting groups used ( fbr ' X-iand" Z* We remov^ v with"' tKe 
deblocking method common in the peptide chemistry for the above-mentioned of the 
t-butyl type through acidolysis t and if necessary, the products are purified through re- 
crystallization or through column chromatography on Sephadex G10 or weakly acidic 
ion exchange resin. 

Specific synthetic routes and synthetic schemes for the respective proline mimetics of 
the present invention are well known in the state of the art. References which 
disclose these synthetic routes and synthetic schemes of compounds which 
comprise the proline mimetics of the present invention, are listed in table 2. These 
references are incorporated herein in their entirety and are part of the present 
invention with regard to the synthesis of the compounds of the present invention 
comprising the respective proline mimetics. 

Table 2: References disclosing the synthetic routes and synthesis schemes of 
proline mimetics according to the present invention 



Reference for synthetic route 
and synthesis schemes 



Proline mimetic (PM) 



• ) ' .'. 
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WO 01/34594 A1, pp. 21 - 22, 
International Publication Date: 
May 17,2001 


/ | 

'1 

A (ii) 


WO 01/34594 At, pp: 48 - 49, 
International Publication Date: 
May 17, 2001 


— N X 3 

A 2 (Hi) 


WO 01/34594 At, p. 57, 
International Publication Date: 
May 17, 2001 


/ R 211 

: — - N 

V— R 212 

4 

A 3 (IV) 


WO 01/55105 A1, pp. 17-18, 
International Publication Date: 
August 2, 2001 


A 4 (V) 


1 . WO 02/38541 , especially : 
engl. version EP 
1333025A1 thereof, pp. 8 ' 
- 14, Date of Publication: 
August 6, 2003 

2. when A 5 = HandR 371 , 
R 375 and R 376 = F 

WO 03/101449A2, pp. 6 
-10, international 
Publication Date: 
December 11, 2003 . 


v. p37V 

/ r^»R 372 

^\M>nR 375 
K^R 376 

A 5 

■ » (VI) 
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WO 01/68603A2, pp. 8 - 1 1 , 
International. Publication Date: 
September 20, 2001 


, A 6 


)o 

(VII) \''- ■ 


WO 02/0831 28A1 , pp. 7 - 10. 
International; Publication Date: 
October 24, 2002 ; ; 


A 7 - H - (VIII) - ••• 


1. for PM (IX): WO 
03/004498A1, pp.24- 
28, International. 
Publication Date: 
January 16, 2003 

2. for PM (IXa): WO 
03/082817A2, pp. 29 - 
37, International. 
Publication Date: 
October 9 2003 


\ \ 

(IX) (IXa) 


WO 03/0001 80A2, pp. 26 - 35, 
International Publication Date: 
January 3, 2003 

* ■ • . - ■ 


A 1 " .. (X) 


WO 03/0001 81 A2, pp. 25 - 32, 
International Publication Date: 
January 3, 2003 


A 11 (XI) 
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WO 03/00250A1, pp. 11 - 14, 
International Publication Date: 
January 3, 2003 


R1200 
N 

■ r 

A 12 


R-1201 

(XII) 


WO 04/007468A1, pp. 28 - 39, 
International Publication Date : 
January 22, 2004 


S 




R 1303 . 

J\ ' R 1300 
£1307 ^1301 , 

(XIII) 


WO 04/007446A1, pp. 12 - 16, 
International Publication Date : 
January 22, 2004 . 


R 1400 


^ R 1401 

ScN (XIV) 


WO 04/0268225^Vpp. 32 -40, < 
International Publication Date: 
April 1, 2004- ° 

■ •>•'• 


X 11 - 


> , ;■.-.! ~ 

*\ R 1500 

— ' H (XV) 



A further preferred embodiment of the present invention comprises the compound of 
the general formula (I) according to any one of the embodiments of the present 
invention. 

in combination with acarbose, or 

in combination with metformin; or 
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in combination with acarbose and metformin. 

In a further preferred embodiment the DP IV inhibitors of the general formula (I) of 
the present invention, optionally in combination with QC inhibitor, can be used in 
combination with 

(a) other DP IV inhibitors 

(b) insulin sensitizers selected from the group consisting of 

(i)PPAR agonists, 
\"r'. (ii) biguahides, and j 

^ 

(c) insulin and insulin mimetics; . 

(d) sulfonylureas and other insulin secretagogiiss; 

(e) a-glucosidase inhibitors; 

(f) glucagon receptor agonists; 

(g) GLP-1; GLP-1 mimetics, e.g. NN-2211 (liraglutide from Novo Nordisk), and 
GLP-1 receptor agonists; 

(h) GLP-2; GLP-2 mimetics, e.g. ALX-0600 (teduglutide from NPS Allelix 
Corp.) and GLP-2 receptor agonists; 

(i) exendin-4 and exendin-4 mimetics, e.g. exenatide (AC-2993, synthetic 
exendin-4 from Amylin/Eli Lilly); 

(j) GIP, GIP mimetics, and GIP receptor agonists; 
(k) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 
(I) choletserol lowering agents selected from the group consisting of 

(i) HMG-CoA reductase inhibitors, / 

(ii) sequestrants, 

(iii) nicotinyl alkohol, nicotinic acid and salts thereof, 

(iv) PPARa agonists, 

(v) PPARa/y dual agonists, 

(vi) inhibitors of cholesterol absorption, 
. (vii) acyl CoA: cholesterol acyltransferase inhibitors, and 

(viii) antioxidants; 
(m) PPAR8 agonists; 
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(n) antiobesity compounds; 

(o) an ileal bile acid transporter inhibitor; and 

(p) anti-inflammatory agents. 

A further preferred embodiment of the present invention comprises the compound of 
the general formula (I) according to any one of the embodiments of the present 
invention mentioned above 

in. combination with a gene . therapeutic expression system for GLP-1 

comprising a viral vector comprising 

(a) a polynucleotide sequence encoding GLP-1 (gluacogen like peptide - 

1); and . , .; 

(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 

and 

(c) a polyadenylation signal downstream of (a); and 

(d) a polynucleotide sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GLP-1 and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GLP-1 underlies a constitutive promoter or is 
controlled by a regulatable promotor; 

(f) wherein, optionally, the viral vector comprises a polynucleotide 
sequence encoding GIP (glucose dependent insulinotropic peptide); 

(g) wherein, optionally, the viral vector is encompassed by a mammalian 
cell. ' •' z '. . ,-, ... ' '.' . .;. ■'■ 

and lot 

in combination with a gene therapeutic expression system for GIP comprising 
a viral vector comprising 

(a) a polynucleotide sequence encoding GIP (glucose dependent 
insulinotropic peptide); and - 

(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 
and < 
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(c) a polyadenylation signal downstream of (a); and 

(d) a polynucleotide sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GIP and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GIP underlies a constitutive promoter or is 
controlled by a regulatable promotor; ■ 

(f) wherein, optionally, the viral vector comprises a polynucleotide 
sequence encoding GLP-1 (glucagon like peptide 1); 

(g) wherein, optionally, the viral vector is encompassed by a mammalian 
cell, . '. ' V ; " ^ • V '''"^" ; " ••v ^-^- 

*Y* " "•' ••" '"' v ^.^.;v>./ • 

A further preferred embodiment of the preseniinvention comprises the compound of 
the general formula (I) in combination with a gene therapeutic expression system for 
GLP-1 and / or GIP according to any one of the embodiments of the present 
invention mentioned above 
wherein 

the signal sequence upstream of the gene of interest (GLP-1; GIP) is the 
murine immunoglobulin k signal sequence or the glia monster exendin signal 
sequence; and / or 

the polyadenylation signal downstream of the gene of interest (GLP-1 ; GIP) is 

derived from simian viraus 40 (SV 40); and /or 

the proteolytic cleavage site is cleaved by furin preotease; and/ or 

the gene delivery vector for expression the gene of interest is an adenoviral, 

retroviral, leniviral, adeno associated viral vector; and /or 

the constitutive promoter is a cytomegalovirus (CMV) promotor, or a Rous 

sarcoma long-terminal repeat (LTR) sequence, and the SV 40 early gene gene 

promoter; and the inducible promoter is the Tet-On™ / Tet-Off™ system 

available from Clontech; and /or 

the mammalian cell is a primate or rodent cell,, preferably a human cell, more 
preferably a human hepatocyte. 



\ 
1 
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A further preferred embodiment of the^present invention comprises the compound of 
the general.formula (I) in combination witfva glutaminyl cyclase (QC) inhibitor, and, 
additionally, a gene therapeutic expression system for GLP-1 and / or GIP according 
-to any one of the embodiments of the present invention mentioned above. 

In a preferred embodiment, the compound of<the general formula (I) according to the 
present invention is used in the form of a pharmaceutical composition comprising a 
composition according to any one the embodiments mentioned, and optionally a 
pharmaceutical acceptable diluent and/or carrier. 

In a preferred embodiment, the compound of the general formula (I) ac6ordirlg r to the 
present invention is used in the form of a composition or a pharmaceutical 
composition^ccording jto; anyone of the preceding embodiments for the preparation 
of a medicament for the inhibition of ^dipeptidyl peptidase IV. 

In a preferred embodiment, the compound of the general formula (I) according to the 
present invention is used in the form of a composition or a pharmaceutical 
composition according to any/brie of the preceding embodiments for the preparation 
of a medicament for the treatment of disorders related to the inhibition of dipeptidyl 
peptidase IV. Examples for disordersrelated to the inhibition of DP IV which can be 
treated by DP IV inhibitors according to the present invention are listed under item 
^Indications". .< 

■ . . ■ ' \ " ** 

In a more preferred embodiment, the compound of the general formula (I) according 
to the; present invention, which is an inhibitor of dipeptidyl peptidase (DPIV), may be 
vtiused in combination* with an inhibitor of glutaminyl cyclase (QC); 1 > 

iln.a preferred embodiment, the compound of the general formula (I) according to the 
present invention may^be used in the form of a composition or a pharmaceutical 
composition according to any one;of the preceding embodiments for the preparation 
of a medicament for the treatment of diseases of mammals that can be treated by 
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modulation of DPIV- and, optionally, QC activity, in a mammal, especially for the 
treatment of metabolic diseases in humans. 

Inhibitors of glutaminyl cyclase are, e.g. compounds having the general formula 1, 
including the. phamiaceutically . acceptable salts and including all stereoisomers 
thereof: . •, •'. .. /.. . ■'■'.■'•:■<■■.■■■ -.w 




wherein n is 1, 2, 3 or 4, preferably 2 and 3, most preferred 2, and A can be any 
saturated or unsaturated heterocycle and wherein B 1 is H or a branched or 
unbranched alkyl chain, a branched or unbranched alkenyl chain, a branched or 
unbranched alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, 
amino acid or a mimetic thereof, aza-pieptide, peptide or a mimetic thereof; all of the 
above residues optionally being substituted. , ; 

Further inhibitors of glutaminyl cyclase are, e:g. compounds which can be described 
generally by the formula 2, including the pharmaceutical^ acceptable salts and 
including all stereoisomers thereof: 

■ . VNb 3 . , • . • . ; , 

B 2 

.. formula -2- - 

wherein B 2 , B 3 and B 4 are independently H or a branched or unbranched alkyl chain, 
a . branched or unbranched alkenyl chain. a branched or unbranched alkynyl chain, 
carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid or a mimetic 



WO 2004/099134 



PCT7EP2004/004774 



236 



thereof, aza-pdptide, peptide or a mimetic thereof; all of the above residues optionally 
being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 3, including the pharmaceutical^ acceptable salts and 
including all stereoisomers thereof: 




wherein n is 1, 2; 3 or 4, preferably 2 and 3, most preferred 2, and A can be any 
saturated or unsaturated heterocycle and wherein B 5 and B 6 are independently H or a 
branched or unbranched alkyl chain, a branched or unbranched alkenyl chain, a 
branched of unbranched alkynyl chain, carbocyelic, aryl, heterbaryl, heterocyclic, 
aza-amino acid, amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic 
thereof; all of the above residues optionally being substituted. , 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 4 and the pharmaceutical^ acceptable salts thereof, 
including all stereoisomers: ' 

\ B 

• ' N ° 

, : .... ■ k ... .. 

• formula 4 

wherein B 7 ; B 8 , B? and B 10 are independently H or a branched or unbranched alkyl 
chain; a branched or unbranched alkenyl chain, a branched or unbranched alkynyl 
chain, carbocyelic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid or a 
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mimetic thereof, aza-peptide, peptide or a mimetic thereof; all of the above residues 
optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 5 and the pharmaceutical^ acceptable salts thereof, 
including all stereoisomers: . 




' ■ ' '** formQliaS* : : .. ^ 

wherein n is 1, 2, 3 or 4, preferably 2 and 3, especially 2, and A can be any saturated 
or unsaturated heterocycle and wherein B 11 , B 12 , B 13 and B 14 are independently H or 
a branched or unbranched alkyl chain, a branched or unbranched alkenyl chain, a 
branched or unbranched alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, 
aza-arhino acid, amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic 
thereof; all of the above residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 6 and the pharmaceutical^ acceptable salts thereof, 
including all stereoisomers: 




formula 6 

wherein B 16 , B 16 , B 17 , B 18 , B 19 and B 20 are independently H or a branched or 
unbranched alkyl chain, a branched or unbranched alkenyl chain, a branched or 
unbranched alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, 
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amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic thereof; all of the 
above residues optionally being substituted. 

In addition, inhibitors of glutaminyl cyclase are. compounds which can be described 
generally, by. the formula 7, including the pharmaceutically acceptable salts and 
including all stereoisomers thereof: 

■>23 




wherein n is 1, 2, 3 or 4, preferably 2 and 3, especially 2, and A can be any saturated 
or unsaturated heterocycle and wherejn B 21 , B 22 and B 23 are independently H or a 
branched or unbranched alkyl chain, a branched or unbranched alkenyl chain, a 
branched or unbranched alkyny! chain, carbocyclic, aryl, heteroaryl, heterocyclic, 
aza-amino acid, amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic 
thereof; all of the above residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 8, . including the pharmaceutically acceptable salts and 
including all stereoisomers thereof: 




formula 8 



wherein B 24 , B 25 , B 26 , B 27 and B 28 are independently H or a branched or unbranched 
alkyl chain, a branched or unbranched alkenyl chain, a branched or unbranched 
alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid 
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or a mimetic thereof, aza r peptide, peptide or a mimetic thereof; all of the above 
residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 9 or the pharmaceutical^ acceptable salts thereof, including 
all stereoisomers: 




formula 9 



wherein B 29 , B 30 , B 31 , B 32 and B 33 are independently H or a branched or unbranched 
alkyl chain, a branched or unbranched alkenyl chain, a branched or unbranched 
alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid 
or a mimetic thereof, aza-peptide, peptide or a mimetic thereof; all of the above 
residues optionally being substituted. 

Examples of inhibitors of glutaminyl cyclase are imidazole and its derivatives and 
histidine and its derivatives. Structures and Ki-values for inhibition of glutaminyl 
cyclase activity are shown in tables 3 and 4. The results are described in detail in 
example 9. 



Table 3: Inhibitory constants of imidazole derivatives in the human QC 

catalyzed reaction. Determinations were performed at 30 °C in 0.05 M 
Tris-HCI pH 8.0, containing 5 mM EDTA. 



Compound 


Ki-value (mM) 


Structure 


core structures 






imidazole 


0.103 ±0.004 





WO 2004/099134 



PCT/EP2004/004774 



240 



benzimidazole 0.138 ±0.005 

N-1 DERIVATIVES 

1-benzyIimidazole / 0.0071 ±0.0003 

1-methylimidazole 0.030 ±0.001 

Wmyiimidazole 0.049 iO;ob2 

oxalic acid diimidazolidide 0.078 ±0.002 

N-acetylimidazole 0.107 ±0,003 

N-(trimethylsilyl)-imidazole 0.167 ±0.007 

N-benzoylimidazole 0.174 ±0.007 

1 -(2-oxo-2-phenyl-ethyl)- 0.184 ±0.005 
imidazole . 

1-(3-aminopropyl)-imidazole 0.41 ±0.01 

1 -phenylimidazole no inhibition 

1,r-sulfonyldiimidazple no inhibition 

C-4(5) DERIVATIVES 

N-omega-acetylhistamine 0.017 ±0.001 

L-histidinamide 0.56 ±0.04 
NrHi^l0D F OH c , ; v ; ^. v ,4^040:03 

r LJiiydinol 1.53 ±0.12 

L-histidine 4.4 ±0.2 

T: 4timidazole^carboxaidehyde : > 7^6r±0:7 

3 imidazole^carbonic acid 14.5 ±0.6 

s methylester *.v, - ; ; ; ; , 



" L-histamine 



:0.85±0.04 



C-4,5 derivatives 

S-hydroxymetfiyl^methyl- 0.120 ±61005 
imidazole : 

4-amino-imidazole-5-rarbonic 15.5 ±0.5 

acid amide.. ^ : 
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4,5-diphenyl-imidazoIe 
4 t 5-dicyanoimidazole 



no inhibition 
no inhibition 



C-2 DERIVATIVES 

2-methyl-benzylimidazole , 
2-ethyl-4-methyl-imidaizole 
2-aminobenzimidazo|e 
2-GhlorortH-benzimidazole o 

Others ..j 

3r(1H-imi^azpl-1-yl)-1-(3- 
methylbenzo[t)]thiophene-2- 
yl)propan-1-one 



0.165^0.004 
0.58+0.04 
1.8 ±0.1 1 
no inhibition 

• i y>w L ! V 
0.0025*±0;0001 




4-[(1 -methyl-1 H-imidazol-5- 

yl)methyl]-3- 
propyldihydrof uran-2-(3H)- 



one 



0.0067± 0.0003 



4-[2-(1H-imidazol-1-yl)- 
ethoxyjbenzoic acid 0.0034 ±0,0001 




3r[3-(1 H-imidazol-1 -yl)propyl]- 
2-thioxoimidazolidin-4-one 



0.00041 +0.00001 



) 
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5-nitro-2-[2-([{3-(1 H-imidazol- 
1-yl-)propyl}amino] 
carbonyI)phenyl]furamide 



0.0066 ±0,0004 




N-(4-chlorophenyl)-N '-[2-(1 H- 
imidazol-1-yl)ethyl]thiourea 0.00165 ±0.00007 




2-[(5-imidazol-1 -ylmethyl- 
pyrrolidine-2-carbonyl)- 
amino]-propionic acid methyl 
ester 



0,0322 ±0,0007 



2-[(5-lmi_daz^ _ 
dihydro-1H-pyrrole-2- 
carboriyl)Paifi ir$5>propidniC' 
..1?;.^ ^acid' methyl ester 1 ^ : ; 



n,d. 



lmidazo[1 .5a]pyridine 



0.0356 ±0.0005 




Methyl (2S)-2-{[(25)-2-amino- 
5-(1 /-/-imidazol-1 -ylamino)-5- 
oxopentanoyl]amino}-3- 
methylbutanoate 



0.164 ±0.004 



0 

H 2 N^A 




n 



rr n 

H 



WO 2004/099134 



243 



PCT/EP2004/004774 



Table 4: QC inhibition by L-histamine and its two biological metabolites (also 
known as fe/e^nethylhistamine). 



r V • %J . 0 # 

tJt' A • ; •■ • 



Compound 



Ki value (mM) 



Structure 



L-histamine 



0.85 ±0.04 




3-methyl-4-0^aminoethyl)- 
imidazole 



0.120 ±0.004 




i -methyM-OS-aminoethyl)- 
imidazole 



n.i: 




In a more preferred embodiment, the compound of the general formula (I) according 
to the present invention, optionally in combination with a glutaminyl cyclase inhibitor, 
is used in the form of a composition or a pharmaceutical composition according to 
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any one of the preceding embodiments for the preparation of a medicament for the 
treatment of non-insulin dependent diabetes mellitus (type 2), for the improvement of 
impaired glucose tolerance (IGT); impaired fasting glucose (IFG) and impaired 
glucose metabolism (IGM) by lowering elevated blood glucose levels in response to 
an oral glucose challenge, for the treatment of glucosuria, and disturbances of signal 
action at the cells of the islets of Langerharis and insulin sensitivity in the peripheral 
tissue in the postprandial phase of mammals, especially in humans. 

In a further preferred embodiment, the compound of the general formula (I) according 
td the present invention, optionally in combination with a glutaminyl cyclase inhibitor, 
is used in the form of a composition or a pharmaceutical composition according to 
any one of the preceding embodiments for the preparation of a medicament for the 
treatment of hyperlipidemia, /metabilic acidosis, diabetic neurophaty and 
nephropohathy and of sequelae caused by diabetes mellitus in mammals, 
metabolism-related hypertension and cardiovascular sequelae caused by 
hypertension in mammals; for the prophylaxis or treatment of skin diseases and 
diseases of the mucosae, autoimmune diseases and inflammatory conditions, and for 
the prophylaxis or treatment of psychosomatic, neuropsychiatry and depressive 
illness, and neurodegenerative diseases such as anxiety, depression, sleep 
disorders, chronic fatigue, schizophrenia, epilepsy, nutritional disorders, spasm and 
chronic pain. 

In a preferred embodiment, the compounds according to the invention and their 
corresponding pharmaceutical^ acceptable acid addition salt forms, are useful in 
treating conditions mediated by DPIV or DPjV-like enzymes, such as arthritis, 
obesity, immune and autoimmune disorders, allograft transplantation, cancer, 
neuronal disorders and dermal diseases. 

Furthermore, ah embodiment of the present invention comprises a simple method for 
the treatment of those disorders. 
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Examples: 

The present invention can be carried out by the following examples, which are 
illustrating, but not limiting the scope of the invention. 

Examples for prolin mimetics of formula (II): 

"'.Vv. ■' .. .;, ".a 1 ' . ; .(II) 

(100) Compound according to general formula (I) containing Da-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -CsN, namely glutaminyl-1N-(2-cyano-pyrrolidine). 

(101) Compound according to general formula (I) containing L-a-glutamine or L-a- 
horrioglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CsN, namely glutaminyl-3N-(4-cyano-thiazolidine). 

(102) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = SO and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 
= -CsN, namely glutaminyl-3N-(4-cyano-1-oxo-thiazolidine). 

(1 03) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S0 2 and X 2 = CR^R 55 and R 54 = H and R 55 - H and A 1 
= -CsN, namely glutaminyl-3N-(4-cyano-1-dioxo-thiazolidine). 

* - ■ 

(104) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = SO and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 
= H, namely glutaminyl-3N-(1-oxo-thiazolidine). 

(105) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S0 2 and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 
= -H, namely glutaminyl-3N-(1-dioxo-thiazolidine). 
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(106) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR 54 R 55 and R 54 = H and 
R 55 = H and A 1 = -H, namely glutaminyl-1 N-(-imidazplidine). 

(107) : Comppund<ac^rding to^general formula (l).cpntaiping L7a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R* 5 and R 54 = H and 
R* 5 = H and A 1 = -C^N, namely glutaminyl-1 N-(5-cyano-imidazolidine); 

(108) . Gprppoundra^rding.tQ k ge (I) containing L-a-glutamine^ or L-a- 

, homoglutarwjne,.wher^ R 53 = CH3 and X 2 * CR^Rf^ and R? 4 = H and 

R 55 = H and A 1 = -H, namely glutaminyl-1 N-(3N-methyl-imidazolidine) v 

(109) Compound according to general formula (I) containing..L-a-glutamine . or L-a- 
homoglutamine, wherein fe NR 53 and R 53 == CH 3 and X 2 = CR M R 5 ^and,R^ = H and 
R 55 = H and A 1 = -C=N, namely glutaminyl-1 N-(3N-methyl-5-cyano-imidazolidine). 

(110) Compound according sto general formula (l), containing : L-a-glutamine or L-a- 
t hpmpglutamine, Aftfh^ein X! = NR 53 and R 53 = C 6 Hs and X 2 = CR^R? 5 and R 54 ,= H 

and R 55 = H and A^-^H, namely glutaminyl-1N-(3N-pheny|-imidazolidine). 

(111) Cpmppund according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutat^ = NR 53 and R 53 = C 6 H 5 and X 2 r CR^R 55 and R* 4 = H 

^and»R^-SiM>nd;Al,%^N^namely glutaminyl-1 N-(3N-phenyl^5-cyanor 

^XM2b^fGompound according to general formula (I) containing L-a-glutamine or L-a- 
uhoi^oglu^ XU,Q and ,X?,= CR^Rf and R 54 .= H and Rf = H ,and A 1 = 

..irHi" nam^ .... . s ~ / K . . 

■ (113) Corn^ containing L-a^glutamine or L-a- 

. hpmpglutam X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 

v-C^N, namejy gltf^ ; . . > r . , ; , 

* (1 14) Compound ^ ac^Yding'td.generarformula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = CH3 and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -C=N, namely glutaminyl-N-(2-oyano-4-methyl- 
pyrrolidine). 
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(115J 1 Compoiind accbfdirig to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine* wherein X 1 = CR 51 R 52 arid R 51 = CH 3 and R 52 = CH 3 and X 2 - 
CR^R 55 andrR" ;{f^ aod.R^T H a Bd M^P=N; -namely glutaminyl-N-(2-cyano-4,4- 
/ dimethyl-pyrrolidine). ._, . 

(116) Compound «6c6rdihg'td ; geriera|;fomiu^ 

homoglutamine > .w i herein X 1 ^CR^R^nd R 51 = H and R 52 = H and X 2 = CR^R 55 
and .R%ss { pH 3 and R^l^H and A 1 ; ? jQsN, .namely gl^^in^!^2^no-3-fi.etihyl- 
pyrrolidine). ;u -.•.•-.<•. -.. ... ... ^ • y- cvu.; ?; ( jc r-'-'.;' i .> • r-c?- 

(117) < ;f V Comppund according to general formula (I) containing L-a-glutamine or L-a- 
hpmpglutamine, whereinX' - <s^R^||^;.R5..- H ai# R 5 ^ =# ; and >C 2 ..= CR^R 55 
and.R 54 = CH 3 and R 55 = CH 3 and A 1 = -C=N, namely. glutaminyl-N-(2-cyano-3,3- 
dimethyl-pyrrolidine). , 

(118) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CH 3 and R 52 = H and X 2 = CR M R 55 
and R 54 = H and : R? 5 = CH 3 and A?;= rC=N, namely glutaminyl-N-(2-cyano-3,4- 
dimethyl-pyrrolidine). 

(119) ;i Compound according to.general formula (I) containing L-a-glutamine or Lkx- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CH 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -H, namely glutaminyl-N-(3-methyl-pyrrolidine). 

(120) - Compound according to general formula/!) containing L-a-glutamine or L-a- 
homoglutarnine, wherein X 1 -CR? 1 ^ 52 and R 51 . « CH 3 and R 52 = CH 3 and X 2 = , • 
CR^R 55 and R 54 = H and R 55 = H and A 1 = -H, namely glutaminyl-N-(3,3-dimethyl- 
pyrrolidine). 

(121) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CH 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = CH 3 and R 55 = H and A* = -CsN, namejy glutaminyl-N-(3,4-dimethyl- 
pyrrolidine). ... 

(1 22) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR^R 52 and R 51 = CF 3 and R 52 = H and X 2 = CR^R 55 
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and R 54 = H and R 55 = H and A 1 = -GsN, namely glutaminyl-N-(2-cyano-4- 
trifluormethyl-pyrrolidine). . •, 

( 1 23) Compound according to general formula (I) containing L-a-glutamirie or txx- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 5? = H and X 2 = CR^R 55 
and R 54 = CF 3 and R 55 = H and A 1 = -CsN, namely glutaminylrN-(2-cyano-3- 
trifluormethyl-pyrrolidine). . 

(124) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, Wherein X 1 = CR 51 R 52 and R 51 = CF 3 and R 52 = H and X 2 = CR 54 R 55 
and R 54 = CF 3 and R? 5 = H and A 1 = -CeN, namely glutaminyl-N-(2-cyanc-,3,4- 
bis(trifluormethyl)-pyrrolidine). 

(125) Compound according to general formula (I) containing L-a-glutamine or L-a- 
horpoglutamine, wherein X 1 = CR 51 R? 2 and R 51 . = CF 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = H, namely glutaminyl-N-(3-trifluormethyl- 
pyrrolidine). 

(1 26) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CF 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = CF 3 and R 55 = H and A 1 = -H, namely glutaminyl-N-(3,4-bis(trifiuormethyl)- 
pyrrolidine). 

(127) Compound according to general formula (I) containing L-a-glutamine or L-a- 

& n ' ^Gfej&'S^ 3 V = ~f L'"-„: h~: .- -.v ",' ■■■> ' .. ■. : -V-. ■ .. .. 

homoglutamihe, wherein X 1 = CR^R 52 and R 51 = H and R 52 = H and X 2 * O arid A 1 = 
-C=N, namely glutaminyl-3N-(2Hcyanb-oxazolidine). 

(128) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = S and A 1 = 
-CsN, namejy glutaminyl-3N-(2-cyano-thia2olidine). 

(129) Compound according to general formula (I) containing L-a-glutamine or Lhx- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = SO and A 1 
..= -CsN, namely glutaminyl-3N-(2-cyano-1-oxo-thiazolidine). 
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(1 30) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = S0 2 and A 1 
= -CsN, namely glutaminyl-3Nr(2^yano-l /i-dioxo-thiazolidine). 

(1 31) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = NR 56 and 
R 56 = H and A 1 « -CsN, namely glutaminyl-1N^2-cyano-imida2olidine). 

(1 32) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein X 1 = CR 51 R* 2 and R 51 =~H and R 52 = Hand X 2 = NR 56 and 
R^ = CHa and A 1 = -CsN , namely glutaminyVl^ 

(1 33) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = NR 56 and 
R 66 = C 6 H 5 and A 1 = -CsN, namely glutaminyl-1N-(2-cyano-3N-phenyl-imida20lidine). 

(1 34) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X j = NR 53 and R 53 = H and X 2 = NR 56 and R 56 = H and A 1 = 
-H, namely glutaminyl-4N-(1 ,2,4-triazolidine). 

(135) Compound according to general formula (I) containing L-a-g!utamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 66 = H and A 1 = 
-C=N, namely glutaminyl-4N-(3-cyano-1 ,2,4-triazolidihe). 

(1 36) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = CH 3 and X 2 = NR 56 and R 56 = H and A 1 
= -H, namely glutaminyl-4N-(1 N-methyl-1 ,2,4-triazolidine). 

(137) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = CH 3 and X 2 = NR 56 and R 56 = H and A 1 
= -CsN, namely glutaminyl-4N-(1 N-methyl-3-cyano-1 ,2,4-triazolidine). 

(1 38) Compound according to general formula (I) containing L-a-glutamine or L-d- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 56 = CH 3 and A 1 
= -H, namely glutaminyl-4N-(2 N-methyl-1 ,2,4-triazolidine). 
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(1 39) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 56 = CH 3 and A 1 
= -CsN, namely glutaminyMN-(2N-methyl-3^yano-1,2 I 4-triazolidine). 

;(140) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = CH 3 and X 2 = InJR 56 and R 56 = CH 3 and 
A 1 = -C=N, namely glutaminyl-4N-(1 N,2N-dimethyl-3-cyano-1 ,2,4-triazolidine). 

(141) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H. and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -CHO, namely glutaminyl-1 N-(pyrrolidine-2- 
carbaldehyde)! 

(142) Compound according to general formula (I). containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CHO, namely glutaminyl-3N-(thiaz6lidine-4-carbaidehyde); 

(143) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CHO, namely glutaminyl-3N-(oxazolidine-4-carbaldehyde). 

(144) Compound according to general formula (I) containing L-a-glutamine or L-a- 
. homoglutamine, wherein X\=.NR 53 and R* 3 = H and X 2 = CR^R 55 ,and R 54 = H and 

R 55 - H and A 1 = -CHO, namely glutaminyl-1N-(imidazdlidine-5-carbaldehyde) ; 

{tJvW)-: v •P/fepoM i n<( { |9Q9fding < t9 general formula (I) containing L-a-glutamine or L-a- 
Ihomogiutamine,. wherein !k 1 = NR 83 and R 53 = CH 3 and X 2 = CR^R 55 and R 54 = H and 
R 55 = H and A 1 = -CHO, namely glutaminyl-1 N-(3N-methyi-imidazolidine-5- 
carbaidehydej. V : 

;(146) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 

land R 54 = H and R 55 - H and A 1 = -S0 3 H, namely giutaminyl-1 N-(pyrrolidine-2- 
sulphonic acid). 
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(147) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-Sb 3 H, namely glutaminyl-3N-(thiazolidine-4-sulphoriic acid). 

(148) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 5 * = H and A 1 = 
-SO3H, namely giutaminyl-3N-(oxazolidine-4-sulphonic acid). >. 

(149) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R & = H and X 2 = CR^R 85 arid R 54 =*H and 
R ss = H and A 1 = -S0 3 H, namely glutaminyl-1 N-(imidazolidine-5-sulphonic acid). 

(1 50.) Compound according to general formula (!) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -S0 2 NH 2 , namely glutaminyl-1 N-(pyrrolidine-2- 
sulphonamide). 

(151) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 - H and A 1 = 
-SO2NH2, namely glutaminyl-3N-(thiazolidine-4-sulphonamide). 

(1 52) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-SO2NH2, namely glutaminyl-3N-(oxazolidine-4-sulphonamide). 

(1 53) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 85 and R 54 = H and 
R 55 = H and A 1 = -S0 2 NH 2l namely glutaminyl-1 N-(imidazolidine-5-sulphonamide). 

(154) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 85 and R 54 = H and R 58 = H and A 1 = 
-CO-NH2, namely glutaminyl-3N-(thiazolidine-4-carboxamide). 

(155) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CO-NH 2> namely glutaminyl-3N-(oxazolidine-4-carooxamide). 
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(156) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and. R 54 = H and 
R 55 = H and A 1 = -CO-NH 2 , namely glutaminyl-1 N-(imidazolidine-5-carboxamide). 

(157) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-COOH, namely glutaminyl-3N-(thiazolidine-4-carboxylic acid). 

(158) Compound according.to general formula (I) containing- L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = 0 and X 2 = CR^R 55 and R^ 4 = H and R 55 = H and A 1 = 
-COOH, nameiy giutaminyl-3N-(bxa2olidine-4-carboxylicacid); 

(159) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and R 54 - H and 
R 55 = H and A 1 = -COOH, namely glutaminyl-1 N-(imidazolidine-5-carooxylic acid). 

,(160) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -OP(=O)(0H) 2 , namely glutaminyl-1 N.(pyrrolidine- 
2-phosphoric acid). 

(161) Compound according to general formula (I) containing L-a-glutamine or L-a- 

•flffkc^^^^^ (I) containing L^a-glutamine or L-a- 

, h^mog (Htamine. wherein X 1 =vO and X 2 p CR^R 65 and R 54 =-H and R 55 = H and A 1 = 
-pP(=Q)(.OH)2, namely glutaminyl-3N-(oxazolidjne-4-phosp,hQric acid). 

(163) Compound accojrding. to general formula (I) containing L-a-glutamine or L-a- 
homoglutemjne, wherein X 1 = NR 53 and R ?3 = H and X 2 = CR^R 55 and R 54 = H and 
R* = Hand A 1 =, - OR(==0)(pH) 2 , namely g|utaminyl-1 N-(imidazblidine-5-ph6sphoric 
acid). 

(164) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 .= H and X 2 = CR^R 55 
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and R 54 = H and R 55 = H (> and A 1 =. -R(=0)(OH) 2 , namely glutaminyl-1 N-(pyrrolidine-2- 
phosphonic acid). 

(165) Compound according to general formula (I) containing LTarglutamine or ba- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 5 * and R* ?M and Rf 5 = H and AV= 
-P(=Q)(OH) 2 , namely glutaminyl-3N-(thiazolidine-4 : phosphonic acid). 

(166) , Compound according to general formula (I) containing. L-a-glutamine or L-a- 
hpmoglutemine, v^erein X 1 = 0,and ; X 2 = CR 54 R 55 and R 54 = H and R 55 = H and A 1 = 
-P(=0)(OH) 2 , .nam^^ acid), . . y: v~J. 

C67) Compound accorjding to general for^ or L-a 

homqglutamine, vyherein^X^ = NR? 3 and R^ ; = H,andiX| .=.CR^Rf 5 and R^.pHiand ~: 
R 55 = H and I A 1 = .-P(=0)(OH) 2l namely glutaminyl-1 N-(imidazolidine-5-phosphonic 
acid). 

(1 68) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 61 = H and R 52 = H and X 2 = CR^R 55 
and-R 54 = H and R 55 = H and A 1 = -P(=0)(OR 76 )(OR 77 ) and R 76 = -C 6 H 5l and R 77 = 
-C 6 H 5l namely glutaminyl-(pyrrolidine-2-phosphonic acid diphenyl ester). 

(169) Compound according to.general formula (I) containing L-a^glutamine or L-a- 
homoglutamine, wherein X 1 = 5 and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-P(=0)(OR 76 )(OR 77 ) and R 76 = -C 6 H 5l and R 77 = -C 6 H 5 , namely glutaminyl-3N- 
(thiazolidine-4-phosphonic acid diphenyl ester). 

(170) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-P(=0)(OR 76 )(OR 77 ) and R 7G = -C 6 H 5l and R 77 = -C 6 H 5 , namely glutaminyl-3N- 
(oxazolidine-4-phosphonic acid diphenyl ester). 

(171) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = (MR 53 and R 53 = H and X 2 = CR^R 55 and R 54 = H and 
R 55 = H and A 1 = .-P(=0)(OR 76 )(OR 77 ) and R 76 = -C 6 H 5l and R 77 = -C 6 H 5l namely 
glutaminyl-1 N-(imidazolidine-5-phosphonic acid diphenyl ester)! 



) 
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(172) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = 2H-tetrazol-5-yl, namely glutaminyl-1 N-(2-(2H- 
tetrazol-5-yl)-pyrrolidine). 

(173) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
2H-tetrazol-5-yl, namely glutaminyI-3N-(4-(2H-tetrazol-5-yl)-thiazolidine). 

(174) Compound according to general formula (I) containing L-a-glutamine or L-ar 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N-(4-(2H-tetrazol-5-yl)-oxazolidine): 

(175) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and R 54 = H and 
R 55 = H and A 1 = 2H-tetrazol-5-yl, namely glutaminyl-1 N-(5-(2H-tetrazol-5-yl)- 
imidazolidine). 

(176) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -B(OH) 2 , namely glutaminyl-1N-(2-(boronic acid)- 
pyrrplidine). 

(1 77) Compound according to general formula (I) containing L-a-glutamine or L-a- 
' : K^moglutemliW Wherein X y = S and X 2 = CR^R Ss and R 54 = H and R 55 = H and A 1 = 

^6ri) 2 rnam^ , 

(178) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, Wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-B(6H) 2i namely giutaminyl-3N-(4-(boronic acid)-oxazolidine). 

(179) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R^.and R 54 = H and 
R 55 = H and A 1 = -B(OH) 2 , namely glutaminyl-1 N-(5-(b6ronic acid)-imidazolidihe). 
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(180) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 ahd R 51 = H and R 52 = H and X 2 = S and A 1 = 
-COOH, namely glutamihyi-3N-(thiazolidine-2-carboxylic acid). 

(181) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H andX 2 = O and A 1 ■ 
-COOH, namely glu^aminyl-3N-(oxaiolidine-2-carboxyHc acid). 

(182) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X v = CR 51 R 52 and R 51 = H arid R^ = H and X 2 = NR 56 and 
R 56 = H and A 1 = -COOH, namely glutaminyl-1N^(irriidazolid^ acid)'. ; 

(183) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = S and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N-(2-(2H-tetraz6l-5-yl)-thiazolidirie). 

(184) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = 0 and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N-(2-(2H-tetrazol-5-yl)K)xaz6lidine). 

(185) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = NR 56 and 
R 56 = H and A 1 = 2H-tetrazol-5-yl, namely glutaminyl-1N-(2-(2H4etrazol-5-yl)- 
imidazoiidine). 

r ■ 

Examples for prolin mimetics of formula (III): 
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(300) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamihe, wherein X? = CR 131 R 132 and R 131 = H and R 132 = H and A 2 = -H, 
namely glutaminyl-1 N-(piperidine). 

(301 ) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = O and A 2 = -H, namely glutaminyl-4N-(mdroholine). 

(302) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogilutamine, wherein X 3 = S and A 2 = -H, namely glutaminyl-4N-(thiomorpholine). 

(303) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein X 3 = SO and A 2 = -H, namely glutaminyWN-(1 -oxo- 
thibmorpholine). 

(304) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S0 2 and A 2 ='-H, namely glutaminyl-4N-(1 f 1-dioxo- 
thiomorpholine). 

(305) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = H and A 2 = -H, namely glutaminyl-1 N- 
(piperazine). 

(306) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutaminel wherein X 3 = NR 133 ^and R 133 = CHa'ahd A 2 = -H, namely glutaminyl- 

'(307) Corhpbun^ generarfbrmula (I) containing L-ct-glutamine or L-a- 

hbmoglutamine; wherein X 3 = NR 133 and R 133 = C 6 H 5 and A 2 = -H, namely glutaminyl- 
1 N-(4Tphenyl-pip^razine). 

(308) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CH3 and R 132 = H and A 2 = -H, 
namely glutaminyl-1 N-(4-methyl-piperidine). 

(309) Compound according to general formula (I) containing L-a-glutamine oriL-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CF 3 and R 132 = H and A 2 = -H, 
namely glutaminyl-1 N-(4-trifluomiethyl-piperidine). 
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(310) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = C 6 H 5 and R 132 = H and A 2 = -H, 
namely glutaminyl-1 N-(4-phenyl-piperidine). 

(31 1) Cbmpbund according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = NH 2 and R 132 = H and A 2 = -H, 
namely glutaminyl-1 N-(4-amino-piperidine). 

(312) Compound according to general formula (I) containing L-a-glutamine or L-d- 
homoglutarttine/Whera X 3 = CR 131 R 132 and R 131 = H arid'R— = H ahd A 2 = ^CsN, / 
namely g|utarniny|-1 N-(2-cyario-piperidine). 

(313) f Compound according to general formula (I) containing L-a-glu^tnine or L^a- 
homoglutamine, wherein X 3 = O and A 2 = -C=N , namely glutaminyl-4N-(3-cyano- 
morpholine). 

(314) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S and A 2 = -CsN, namely glutaminyl-4N-(3-cyano-4- 
thiomorpholine). 

(315) Compound according to general formula (I) containing L-a-glutamine or L-a- 
himoglufamine, wherein X 3 = NR 133 and R 133 = H and A 2 = -C=N, namely glutaminyl- 
1N-(2-cyario-piperazine). 

(316) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 arid A 2 = -C=N, namely 
glutaminyl-1N-(2-cyano-4-methyl-piperazine). 

(317) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = C 6 H 5 and A 2 = -C=N, namely 
glutaminyl-1N-(2-cyano-4-phenyl-piperazine). 

(318) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CH 3 and R 132 = H and A 2 = -C^N, 
namely glutaminyl-1 N-(2-cyano-4-methy!-piperidine). 
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(31,9) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CF 3 and R 132 = H and A 2 = -ON, 
namely glutaminyl-1N-(2-cy^ , 

(320) Compound according to.general formula (I) containing L-a-glutamine Or L-a- 
hpmoglutamine, wherein X 3 == CR 131 R 132 and R 131 =,G 6 H ? and R^ 2 = H and A 2 = - 
C=N, namely ^alutaminyl-1N-(2-cyano-4 r phenyl-piperidine),^ ; ^^ : : ; .;\; 

#21). , Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine; wherein X 3 = CRv 3 ;R 132 and R- 31 = NH2 and R 132 = H and A 2 = -CsN, 
namely glutaminyk1N-(2-cyanoM?amino-piperidine).':^ r - ; 

(322) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR^lR, 132 and Rj' 3 ? - H and R* 32 . - H and A 2 = -COOH, 
namely glutaminyl-ilN-(piperidta^ •>«'. 

(323) :Gomppund ; accQrding to generabfc>rmula.(1) containing Lra-glutamine or L-a- 
homoglutamine, wherein X 3 = QandA 2 = ^COOH, namely glutaminyl-4N- 
(morpholine-3-carboxylic acid). 

(324) Compound according to general formula (I) containing L^a-glutamine or L-a- 
homoglutamine, wherein X 3 = S>and A 2 = -COOH, namely glutaminyl-4N- 
(tJijomorpJipKn.^ ^ ,;) * ; - -■ • - 

^M^gndiacepiidj^g^ or Lkx . 

homoglulamjoe; wjierejn $ = NR 133 >a ijd Rl^H and'A- =^QOHrnamely r. 
glutaminyy.^ ; ;A ^:.u>. i; •'/< •• oi - - 

(326) r , Compound; according fp general formula (I) containing iL^a-glutamine or L<x- 
homogiutamine; wherein X 3 = NR^and R 133 = CH 3 and A 2 = -MX)OH, namely 
9lyteminylTlNt(4-methyl-piperazine^ 

(327) , Compound according to general formula (I) containing; L-a^glutamine or L-a- 
homoglutamine; wherein X 3 = NR 133 and R 133 = C 6 H 5 arid A 2 - -COOH, namely 
glutaminyl-1N-(4-phenyl-:piperazine-2-carboxylicacid). . y. ; 
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(328) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CH 3 and R 132 = H and A 2 = - 
COOH, namely glutaminyl-1N-(4-methy^^ ^ > 

(329) - Compound according to; generalformula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 Rl?? and.R 1?1 = GF3 and R 132 ; = H and A 2 = - 
COOH, namely >glutaminyl-1N-(4-trifl^^ 

(330) ^Compound; according tQ general formula (I) containing L-a-giutamine or L-a- 
hpmoglutamjnei wherein X 3 = CR 131 ^ 132 andR 13 * =i<5 6 tf5 anfflt$**to >and A 2 = - f 
COOH, namely glutair^ ; '-ro? r-^ 

(33J ) Compound according tpjgeneral formula (I) containing L-a-glutamine or L-a- 
liomoglutamine, wherein X 3 = CR 131 ,R 132 and R 131 = NH 2 .and R 132 = H and A 2 = - 
CQOH, namely glutaminyl-1 N-(4ramino-piperidine-2^rboxylic acid). 

(332) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = GR 131 R 132 .and R 131 = H and R 1?2 = H and A 2 = - 
B(OH) 2 , namely giutaminyl-1N-(piperidine-2^boronic acid). 

(333) ,: Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = O t and A 2 = -B(OH) 2 , namely glutaminyl-4N- 
(morpholine-3rboronic acid). . 

(33£) Compound, according to. general formula (I) containing L-a-g|utamine or L-a- 
homoglutamine, wherein X 3 = S and A 2 = -B(OH) 2 , namely glutaminyl-4N- 
(tbiomoiphpline-S-l^rohic.acid). - : : r.\ t 

(33$) .Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR^ 33 and R 133 = H and A 2 - - B(OH) 2) namely 
glutaminyl-1 N-(piperazine-2-boronic acid). 

(336) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogjutamine, wherein X 3 = NR 133 and R 133 = CH 3 and A 2 = -B(OH) 2 , namely 
glutaminyl-1 N-(4-methylTpiperazine-2-boronic acid), 
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(337) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = C 6 H 5 and A 2 = -B(OH) 2 , namely 
glutaminyl-1 N-(4-phenyl-piperazine-2-boronic acid). 

(338) : Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein .X 3 = : CR 1 31 R 132 and R 131 = CH 3 and R 132 = H : and A 2 «- 
B(OH) 2l namely glutaminyHN-(4-methyl-piperidine-2-boronic acid). 

(339) Compound according to general formula (I) containing L-a^lutamine or L-ct- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CF 3 and R 132 = H and A 2 
B(OH>2, namely glutaminyl-1 N-(4-trifluormethyl-piperidine-2-boronic acid). 

(340) Compound according to general formula (I) containing! L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 1?1 R 132 and R 131 = C 6 H 6 and R 132 = H and A 2 = - 
B(OH) 2 , namely glutaminyl-1 N-(4-phenyl-piperidine-2-boronic acid). 

(341) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = NH 2 and R 132 = H and A 2 = 
-B(OH) 2l namely glutaminyl-1 N-(4-amino-piperidine-2-boronic acid). 

(342) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = H and R 132 = H and A 2 = 
-P(=0)(OR 196 )(OR 197 ) and R 196 = -C 6 H 5 , and R 197 = -C 6 H 5 , namely glutaminyl-1 N- 
(pipWid^ ? 4 

f^i6;:PS l 5 i RP u 5J^!-?^^-' n fl 't°i9 en ^ ra ' formula 0) containing L-a-glutamine or L-a- 
horrjogiutamjne,, vyherein X 3 =5 O and A 2 = -P^ = -C 6 H 5l , 

and R 197 = -C 6 H5, namely glutaminyl-4N-(morpholine-3-phosphonic acid diphenyl 
e£ter). 

(344) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S and A 2 = -P(=0)(OR 196 )(OR 197 ) and R 196 = -C 6 H 5 , 
and R 197 = -C 6 H5, namely glutaminyl-4N-(thiomorpholine-3-phosphonic acid diphenyl 
ester). 

(345) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = H and A 2 = -P(=0)(OR 196 )(OR 197 ) and 
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= -C 6 H 5 , and R 197 = -C 6 H 5 , namely glutaminyl-1N-(piperazine-2-phosphonicacid 
diphenyl ester). 

(346) Compound according to general formula (I) containing L^x-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 and A 2 = -P(rQ)(OR 196 )(OR 197 ) 
and R 196 = -C 6 H 5 , and R 197 = -C 6 H 5 , namely glutaminyl-1 N-(4-methyl-piperazine-2- 
phosphonic acid diphenyl ester). 

(347) Compound according to gpneral formula, (I) containing L-a-glutamine or L-d- 
homoglutamine, wherein X 3 = GR 131 R b2 and R™ = NH 2 and R 132 =. H and A 2 "- \ 
-P(=0)(OR 196 )(OR 197 ) and R 196 = -C 6 H 5l and R^ 97 = -C 6 H 5 , namely glufenii^lN-i^ 
'amino-piperidihe-2- ! ^ 

(348) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = H and R 132 = H and A 2 = 2H- 
tetrazol-5-yl, namely glutaminyl-1 N-(2-(2H-tetrazol-5-yl)-piperidine) 

(349) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hqmoglutamine, wherein X 3 =. O and A 2 = 2H-tetrazol-5 : yl, namely glutaminyl-4N-(3- 
(2H-tetrazol-5-yl)-morpholine). 

(350) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S and A 2 = 2H-tetrazol-5-yl, namely glutaminyl-4N-(3- 
(2H-tetrazol-5-yl)-thiomorpholine). 

(351) ... Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = H and A 2 = 2H-tetrazol-5-yl, namely 
glutaminyl-1 N-(2-(2H-tetrazol-5-yl)-piperazine). 

(352) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 and A 2 = 2H-tetrazol-5-yl, , 
namely glutaminyl-1 N-(2-(2H-tetrazol-5-yl)-4-methyl-piperazine). 

(353) . .Compound according to general formula (j) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = NH 2 and R 132 = H and A 2 = 2H- 
tetrazol-5-yl, namely glutaminyl-1 N-(2-(2H-tetrazol-5-yl)-4-amino-piperidine). 
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Examples for prolin mimetics of formula (IV): 




v . 



(400) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = H and A 3 - -H, namely glutaminyl-(N,N- 
dimethylamid). ;; 

(401) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = H and A 3 = -H, namely glutaminyl- 
(N-ethyl-N-methylamid). 

(402) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = H and A 3 = -H, namely glutaminyl- 
(N^bpyJiN-methyla'mid)J :i ' • - i :;. 

^483)'? 'top^uWcMl^io^TOral fortiiula (I) containing L-a-glutamine or L-a-. 
Nr^3im£^'£i@^«^ # '^rtieli^lA.^^^^ and R 2l2 = H and A 3 = -H, namely glutaminyl-, 

(N^en2yl-N-metHylamid^ - 

(404) 'Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein R 21 1 = -CH2Q5H5 and R 212 = H and A 3 = -H, namely 
glutaminyl-(N-phenethyl-N-methylamid). ' ; 

(405) Compound according to general formula (I) containing L-a-glutamine or L-o- 
homogl'utamine, Wherein R 211 = -CH 3 and R 212 = CH 3 and A 3 = -H, namely glutaminyl- 
(N.N-diethyiamid). 
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(406) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = CH3 and A 3 = -H, namely 

. glutaminyl-(N^propyPN-ethylamid). 

(407) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 ■ -C 6 H 5 and R 212 = CH 3 and A 3 = -H, namely 
glutaminyl-(N-benzyl-N-ethylamidj. • '* 

(408) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamihe, wherein' R 211 = -CH 2 C 6 H 5 and R 212 = Cri 3 andA 3 =^ namely ' 
glirtamihyH^ ■ ; ^'fr-i*^.* r : -> 

(409) '■' Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamihe, wherein R 211 = -C 2 H 5 and R 212 = -C 2 H s and A 3 = -H, namely 
glutaminyl-(N,N-dipropylamid). 

(410) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 2 H 5 and A 3 = -H, namely 
glutaminyl-(N-bertzyl-N-propylarhid). 

(41 1) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamin^, wherein R 21 1 = -CH 2 C 6 H5 and R 212 = -C 2 H 5 and A 3 = -H, namely 
glutaminyl-(N-phenethyl-N-propylamid). 

(412) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21 1 = -C 6 H 5 and R 212 = -C 6 H 5 and A 3 = -H , namely 
glutaminyl-(N.N-dibenzylamid). 

(41 3) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = -C 6 H 5 and A 3 = -H, namely 
glutaminyl-(N-phehethyl-N-benzylamid). 

(414) Compound according to general formula (I) containing L*x-glutamine or L-a- 
homoglutamine, wherein ; R 211 = -GH 2 C 6 H 5 and R 212 = -CH 2 C 6 H 5 and A 3 = -H, namely 
glutaminyl-(N,N-di(phenethyl)amid). 
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(415) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = H and A 3 i= 2hMetrazo!-5-yl, namely 
glutaminyl-(N-methyl-N-((2H-tetrazol-5-yl)methyl)amid) , '• . , . .,. 

(416) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = H and A 3 = 2H-tetrazo!r5ryl, : namely 
glutaminyl-(N-ethyl-N-((2H-tetra2ol-5-yl)methyl)amid). 

(417) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -p 2 H 5j and R 212 = H apd A 3 = 2Hrtetrazol-5-yl, namely 
glutaminyKN-prppym^ ... 

(418) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CeHs and R 212 = H and A 3 = 2H-tetrazol-5-yl, namely 
glutaminyl-(N-benzyl-N-((2H-tetrazol-5-yl)methyl)amid). 

( 419 ) Compound according to general formula . (I) containing L-a-glutamine or L-a 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = H and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-phenethyl-N-((2H-tetrazol-5-yl)methyl)amid) 

(420) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -CH 3 and A 3 = 2H-tetrazol-5-yl, namely 

glutaminyl-(N-methyl-N-(1-(2H-tetrazol-5-yl)eth-1-yl)amid). 

(4S«>.. c*--{^-''^n ft. Saw* -* <.w$« $ ; ■• y r ■■■■ 

(421) Compound accordjng to general formula.(l) containing L-a-glutamine or L-^ 
hbmoglutamine, wherein R 11 = Hand R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, namely 
glutaminyKN-methyl-N-O-^H-tetfazol-S-yhpropynamid)/ , 

(422) Compound according to general formula. (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -C 6 Hs and A 3 = 2H-tetrazol-5-yl I namely 
glutaminyl-(N-methyl-N-(a-(2H-tetrazo^ . . , 

,(422). Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine/ wherein R 211 = H and R 212 = -CHaQeHs and A 3 ft 2H-tetrazoi-5-yl, 
namely glutaminyl-(N-methyl-N-(1-(2H-tetrazol-5-yl)-2-phenyl-eth1.yl)amid). . . , 
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(423) Compound according to. general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = CH 3 and A 3 . = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethy|-Nr(1-(2H-tetrazol-5-yl)eth-1 

(424) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21 1 = -C 2 H 5 and R 212 =.CH 3 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyHN-pm 

(425) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamihe, wherein R 211 = -C 6 H 5 and R 212 = CH 3 and A 3 = 2H-tetrazol-5-yl, . L 
namely glutaminyl-(N-benzyl-^^ • 

(426) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = CH 3 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-phenethyl-N-(1 -(2H-tetrazol-5-yl)eth-1 -yl)amid). 

(427) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homogiutamine, wherein R 21 1 = - CH 3 and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethyl-N-(1-(2H-tetrazol-5-yl)prpp-1-yl)amid). 

(428) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = - CH 3 and R 212 = -C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethyl-N-(a-(2H-tetrazoi-5-yl)benzyl)amid). 

(429) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = - CH 3 and R 212 = -CH 2 C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethyl-N-(1-(2H-te^ 

(430) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-propyl-N-(1-(2H-tetrazol-5-yl)prop-1 ; yl)amid). 

(431) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C^Hs and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-benzyl-N-(1-(2H-tetrazol-5-yl)prop-1-yl)amid). 
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(432) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C $ H 5 and R 212 = -C 2 H 5 and A 3 - 2H-tetrazol-5-yl, 
namely glutamihyl-(N-phertethyl-N-(1 -(2H-tetra2bl-5-yl)prop-1-yl)amid). 

(433) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homogiutamine, wherein R 211 - -C 2 H S and R 212 = -C 6 H 5 and A 3 = 2H-tetrazbl-5-yl, 
namely glutaminyl-(N- propyl-N-(a-(2H4etrazol-5-yl)ben2yl)amid). 

(434) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C2H5 and R 212 = -CH 2 C 6 H 5 and A 3 = 2H-tetrazbl-5-yl, 
namely glutaminyl-(N-propyl-N-(1-(2H-tetrazol-5-yl)2-phenyl-eth-1-yl)amid). 

(435) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-benzyl-N-(a-(2H-tetrazol-5-yl)benzyl)amid). 

(436) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 G 6 H 5 and R 212 = -C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-phenethyl-N-(a-(2H^tetrazol-5-yl)benzyl)amid). 

(437) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CeHs and R 212 = -CH 2 C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminylf (N-benzyl^Nr(1:r(2H-tetrazol-5-yl)-2rphe -yl)amid). 

^(438) ; Gpmpouhdiaccprdihg to (I) containing L-a-glutamine or L-a- 

;homoglutamine, wherein -R^ = -CH 2 CeH 5 and R 2 ^ 2 = rCH2C 6 H 5 and A 3 = 2H-tetrazol- 
5^y1,: namely glutaminyl : (N T phe^ 

(439) Compound , according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,. wherein R 211 = H and R 212 = H and A 3 = -CsN, namely glutaminyl-(N- 
methyl-N-(cyanomethyl)amid). , 

(440) ; Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 ? rCH 3 and R 212 = H and A 3 = -CsN, namely glutaminyl- 
(N-ethyl-N-(cyanomethyl)amid). 
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(441) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = H and A 3 = -ON, namely 
glutaminyl-(Nrpropyl-N-(cyanomethyl)amid). 

(442) Compound according to general formula (I) containing L-a-glutamine or L-c^ 
homogiutamine, wherein R 211 = -C 6 H 5 and R 212 = H and A 3 = -ON, namely 
glutaminyKN-ben^lrN-(cyanpmethyl)arnid). 

(443) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = rCHjCeHs and. R 212 = H and A 3 = iCpN, namely. - ; 
glutaminyl-(N-phenethyl-N-(cyanomethyl)amid). ■■• v.; , , y j • ■. - r r . r - it 

(444) Compound according to general formula (I): containing L-a-glu^amipe or L-d- 
homoglutamine, wherein R 211 = H and R 212 = -CH 3 and A 3 = ON, namely glutaminyl 
(N-methyl-N-(1 -cyano-eth-1 ^yl)amid) . 

(445) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -C 2 H 5 and A 3 = -CsN, namely 
glutaminyl-(N-methyl-N-(1-cyano-propyl)amid). 

(446) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -C 6 Hs and A 3 = -C=N, namely 
glutaminyl-(N-methyl-N-(a-cyano-benzyl)amid). 

(447) Compound according to general formula (I) containing L-a-giutamine or L-a- 
hdmoglutamine, wherein R 211 = H and R 212 = -CH 2 C 6 H 5 and A 3 = -ON, namely 
glutaminyl-(N-methyl-N-(1-cyano-2-phenyl-eth1-yl)amid). 

(448) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein R 2 " = -CH 3 and R 212 = CH 3 and A 3 = -ON, namely : 
glutaminyl-(N-ethyl-N-( 1 -cyano-eth-1 -yl)amid). . 

(449) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, Wherein R 211 = -C2H5 and R 212 = CH 3 and A 3 = -ON, namely 
glutaminyl-(N-propyl-N-(1-cyano-eth-i-yl)amid). 
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(450) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21 ! = -C 6 H 5 and R 212 = CH 3 and A 3 = -C=N, namely 
glutaminyl-(N-benzyl-N-(i -cyano-eth-1 -yl)amid). 

(451) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = CH 3 and A 3 = -C=N, namely . 
glutaminyl-(N-phenethyl-N-(1 -cyano-eth-1 -yl)amid). 

(452) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = - CH 3 and R 212 = -C 2 H 5 and A 3 - -CsN, namely 
glutaminyl-(N-ethyl-N-(1-cyano-prop-1-yl)amid>. 

(453) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = - CH 3 and R 212 = -C 6 H 5 and A 3 = -C^N, namely 
glutaminyl-(N-ethyl-N-(a-cyano-benzyl)amid). 

(454) Compound; according to general formula (I) containing L-a-glutamine orL-a- 
hqmoglutamine, wherein R 211 = - CH 3 and R 212 = -CH 2 C 6 H 5 and A 3 = -CsN, namely 
glutaminyl-(N-ethyl-N-(1-cyano-2-phenyl-eth-1-yl)amid). 

(455) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein?!^ = ^C 2 H 5 and R 2 ^ 2 = -C 2 H5 and A 3 - -C=N, namely 

^giutaminyl-(NrpropylrN-(1-cyanorprop-1-yl)amid). 

< MM) -QPHiRdUBi^P 00 ^'^ *Q general formula (I) cpntainjrig L-a-glutamine or LrOr 
^omoglutamin^ R 212 = -C 2 H 5 and A 3 = -C=H, namely. 

glutaminyl-(N-benzyi-N-(1-cyano-prop-1-yl)amid). 

(457) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hdmoglutamine, wherein R 211 = -CH 2 C 6 H5 and R 212 = -C 2 H 5 and A 3 = -C=N, namely 
glutaminyl-(N-phenethyl-N-(1 -cyano-prop-1 -yl)amid). 

(458) . Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein R 211 = -C 2 H 5 and R 212 = -C 6 H 5 and A 3 = -C=N, namely 
glutaminyl-(N- propyl-N-(d-cyano-benzyl)amid). 
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(459) Compound according to general formula (I) containing L-a-glutamine or Lhoc- 
homoglutamine, wherein R 211 = -C 2 H S and R 212 = -CH 2 C 6 H 5 and A 3 = -C=N, namely 
glutaminyKN-propyl-N-(lH:yanb-2-phenyl-eth-1-yl)arnid). 

(460) Compound according to general formula (j) containing L-d-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 6 Hs and A 3 = -CsN, namely 
glutaminyl-(N-benzyl-N-(a-cyano-beru^l)amid). 

(461) Compound according to general formula (I) containing L-a-glutamine or. L-a- 
honioglutamine,.wherein R 211 ? rCH >2 C 6 H 5 and R 212 =? -Sshfe.and A 3 = T CsN, namely 

glutaminyl-(N-phenethyl-N-(a-cyano-benzyl)amld). 

.-i • ■- • -'yor V.V-. . .■..'>•.•.•.•,•. . 

(462) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -CH 2 C 6 H 5 and A 3 = -C=N, namely 
glutaminyl-(N-benzyl-N-(1-cyano-2-phenyl-eth-1-yl)amid). 

(463) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = rCH 2 C 6 H 5 and A 3 = -C=N, 
namely glutaminyl-(N-phenethyl-N-(1-cyano-2-phenyl-eth-1-yl)amid). 

(464) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = CF 3 and R 212 = H and A 3 = -H, namely glutaminyl-(N- 
(2,2,2-trifluorethyl)-N-methylamid). 

(465) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein R 211 = CF 3 and R 212 = CF 3 and A 3 = -H, namely glutaminyl- 
(N,N-bis(2,2,2-trifluorethyl)amid). 

(466) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH=CH 2 and R 212 = H and A 3 = -H, namely 
glutaminyl-(N-allyl-N-methylamid). 

(467) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH=CH 2 and R 212 = CF 3 and A 3 = -H, namely 
giutaminyl-(N-allyl-N-(2,2 I 2-trifluorethyl)-amid). 



WO 2004/099134 



PCT/EP2004/004774 



270 

(468) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 - H and R 212 = -CH 3 and A 3 = -tetrazol-5-yl, namely 
glirtaminyl-^ 

(469) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein Ft 211 s -C2H5 and R 212 = H and A 3 = -tetrazoi-5-yi, namely " 
glutamiriyl-(N-(1-(tetrazol-5-yl)-methyl-^ 

(470) Compbiind according to general fofmula (I) containing L-a-glutamine or L-a- 
hbmbglutamirie, wherein R 211 - = -C 2 H 5 and R 212 = H and A 3 = -COOH, namely 
glutamiriyl-(^ 

(471) Compound according to general fofmula (I) containing L-a-glutamine or L-a- 
hombglutamin'e, wherein R 21 1 = -CeHs and R 212 = H and A 3 = -COOH, namely 
glutaminyKN-(carboxymethyl)rN-benzylamid)/ • ,< 

(472) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -CH 2 C6H 5 and A 3 = -COOH, namely 
glutaminyI-(N-(1-carboxy-2-phenyl-eth-1-yl)-N-benzylamid). 

(473) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = r H and A 3 = -P(=0)(OR 29 )(OR 30 ) 
and ; R 29 /= 

phosphonic acid ester))-N-benzylamid). 

){424)fiixQ&& -to general formula (I) containing -L-a-gJutarnine or L-a- : 

;hc^pglutam^ ^Hand^R 212 = -Hand,Al= -P(=0)(pR 2 ?]»!(QR 30 ) and 

R 29 = -CeHs and R 30 = -CeHs namely glutaminyl-(N-(methyKO,0-diphenyl phosphonic 
acid ester))-N-methylamid). 

(475) -Compound according to general formula (I) containing L-a-glutamine or L-a- 

homoglutamine, wherein R 211 = -H and R 212 = -H and A 3 = -C=N namely glutaminyl- 

\- -y^' V'.-;.- .-\\ . : . . - jt. :■ 
(N-(cyanomethyl)-N-methylam!d). 

(476) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = -H and A 3 = OsN namely 
glutaminyl-(N-(cyanomethyl)-N-ethylamid). . 
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(477) Compound according to general formula (I) containing L-arglutamine or L-a- 
homoglutamine, wherein R 211 = -CF 3 and R 212 = -H and A 3 = -GsN namely glutaminyl- 
(N-(cyanomethyl)-N : (2,^^^ 

(4/8) Cpmpoynd according to general, formula (I) containing L-a-glutamine or L-a- 
. homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -H and A 3 = -CsN namely 
glutaminyKN-(cyanomethyl)-N-benzylamid). 

(479) . Compound according to general formula (J) cqntajning Lra^lutaipine or L-a- 
hbmoglutamine, wherein R^frCeF^ o. ■ 
glutaminyl-(N^ 

(480) Compound according to general fon^ L-a- 
homoglutamine, wherein R 211 = -H and R 212 « -CH 3 and A 3 > -CsN. namely 
glutaminyl-(Nr;(1 rcyano-eth-1 -yl)-N-methylamid). 

(481) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein R 211 = -CH 3 -and R 212 = -CH 3 and A 3 = -C=N namely 
glutaminyHN-(1-cyano-eth-lTyl)-N-ethylamid), 

(482) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutafmine, wherein R 211 = -CeH 5 and R 212 = -CH 3 and A 3 = -CsN namely 
glutaminyl : (N-(1-cyano-eth-1-yl)-N-benzylamid). ' 

(483) Compound According to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H and R 212 = -C6H5 and A 3 = -C=N namely 
glutaminyl-(N-(a-cyan 

(484) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H and R 212 = -CF 3 and A 3 = -C=N namely glutarhinyl- 
(N-(1-cyano-2,2>trifluoreth-1-yl)-N 

(485) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 "= -H and R 212 = -H and A 3 = -B(OH) 2l namely 
glutaminyl-(N-(methyl boronic acidVfsl-methylamid). 



\ 
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(486) Compound according to general formula (I j containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = : H and A 3 = -B(OH) 2 , namely 
glutaminyl-(N-(methyl boronic acid)-N-ethylamid). 

(487) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CF 3 and R 212 = -H and A 3 = -B(OH) 2j namely 
gIutaminyl-(N-(methyI boronic acid)-N-(2 f 2,2-trifluoroethyl)-amid). 

(488) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -H and A 3 = -B(OH) 2l namely 
glutaminyl-(N-(methyl boronic add)-N-benzylamid). 

(489) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 F 5 and R 212 = -H and A 3 = -B(OH) 2l namely 
glutaminyKN-(methyl boronic acid)-N-(pentafluorophenylmethyl)amid). 

(490) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H and R 212 = -CH 3 and A 3 = -B(OH) 2l namely 
glutaminyl-(N-(1 -boronic acid-eth-1-yl)-N-mettiylamid). 

(491) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H and R 212 = -CeH 5 and A 3 = -B(OH) 2> namely 
gWaminyl-(N;J[a-boronic add)-ben2yl)-N-methylamid). 




(V) 
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(500) Compound according to general formula (I) containing L-cc-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -H, namely glutaminyl-(2,5-dihydro-1 H-pyrrole). 

(501) Compound according to general formula (I) containing L-cc-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -COOH, namely glutaminyKZ.S-dihydro-IH-pyrrole^-cartDoxylic acid). 

(502) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hSmoglutamine, Whereih X 4 = CR 2 ^ 1 ihd k 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -CONH2, namely glutaminyl^.S-dihydro-l H-pyrrole-2-carboxamide). 

(503) Compound according to general formula (!) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X s = CR 292 and R 292 = -H and 
A 4 = -B(OH) 2 , namely glutaminyl-(2,5-dihydro-1H-pyrrole-2-boronic acid). 

(504) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A = -S0 3 H, namely glutaminyl-(2 f 5-dihydro-1H-pyrrole-2-sulphonic acid). 

(505) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 6 = CR 292 and R 292 = -H and 
A 4 = -CF 3 , namely glutaminyl-(2 f 5-dihydro-2-trifluoromethyl-1 H-pyrrole). 

(506) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 2?2 = -H and 
A 4 = -OP(=0)(OH)2 1 namely glutaminyl^.S-dihydro-IH-pyrrole^-phosphoric acid). 

(507) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglut^mine, wherein X 4 = CR 291 and R 291 = -H and X s = CR 292 and R 292 = -H and 
A 4 = -P(=0)(OH) 2l namely glutaminyl-(2,5-dihydro-1H-pyrrole-2-phosphonic acid). 

(508) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -OP(=0)(OR 314 )(OR 315 ) and R 314 = -C 6 H 5 and R 315 = -C 6 H 5t namely glutaminyl- 
(2,5-dihydro-1 H-pyrrole-2-phosphoric acid diphenyl ester). 
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(509) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = H and 
A 4 = -P(=0) (OR 3, *)(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -CeHs, namely glutaminyl- 
(2,5-dihydro-1 H-pyrrole-2-phosphonic acid diphenyl ester). 

(51 0) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = -H 
and A 4 = -C=N, namely glutaminyl-(4-methyl-2,5-dihydro-1H-pyrrole-2^carbonitrile). 

(511) Compound according to general formula (I) containing L-a-giutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -C 6 H 5 and X 5 = CR 292 and R 292 = -H 
and A 4 = -CsN, namely glirtaminyl-(4-pheny|.2 l 5-dihydro-1H-pyrrole-2-carbonitrile): 

(512) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homaglutamine, wherein X 4 = CR 291 and R 291 = CF 3 and X s = CR 292 and R 292 = -H 

and A 4 = -CsN, namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1H-pyrrole-2- 
carbonitrile). 

— ^ . 

(513) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -CsN, namely glutaminyl-(3-methyl-2,5-dihydro-1H-pyrrole-2-carbonitrile). 

5£B! ;;i8?0]B°H^ ^^"i tP. general formuja (!) containing L^lutamine or L-a- 
c^^"®' S ^ =: F H and >Cf = CR 2 ^ and = dC 6 H 5 

*" d A * = CsN ' name, y 9lutaminyl-(3-phenyl-2,5-dihydro-1 H-pyrrole-2-carbonitrile). 

(515) Compound according to general formula (!) containing L-a-glutamine or L-a- 
homoglutamjne, wherein X 4 r. CR 291 and R 291 = -H and X s = CR 292 and R 292 = CF 3 >• 
apd A 4 = rC=N, namely glutaminyl-(3-trifluoromethyl-2 I 5-dihydro-1 H-pyrrole-2- 
carbonitrile). 

(516) Compound according to general formula (I) containing L-a-glutamine or.L^t- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 - CH 3 
and A 4 = -CsN, namely glutaminyl-(3 l 4-dimethyl-2,5-dihydro-1H-pyrrole-2- 
carbonitrile). 
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(517) Compound according to general formula (I) containing L-a-glutamine or L-a- . 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = -H 
and A 4 = -COOH, namely gl!rtaminyl-(4-methyl-2^^ 

acid). ■> 

(518) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -p 6 H 5 and X 5 = CR 292 and R 292 = -H 
and A 4 = -COOH, namely glutaminyl-(4^ 

acid).- . '* ' ■; 

(519) Compouncj accord ing to, general formula (l)$on|^ orl^a- 
homoglutamine, wherein X 4 - CR 291 and R 291 = CF 3 and,X* ?= CR 29 ^and L R?^ - -H • 
and A 4 = -COOH, namely glutaminyl-(4'trifIuoromethyl-2 f 5-dihydro-1H--pyrrole-2- 
carbpxylic acid). 

(520) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -COOH, namely glutaminyl-(3-methyl-2,5-dihydro-1H-pyrrole-2-carboxylic 
acid). 

(521) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -C 6 H 5 
and A 4 = -COOH, namely glutaminyl-(3-phenyl-2,5-dihydroHlH-pyrrole-2-carboxylic 
acid). 

(522) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 2 * 2 and R 292 = CF 3 
arid A 4 = ^COOH, namely glutaminyl-(3-trifluorometo 

carboxylic acid). 

(523) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -COOH, namely glutaminyl-(3,4-dimethyl-2,5-dihydro-1H-pyrrole-2- 
carboxylic acid). 

(524) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = -H 



) 
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and A 4 = -B(OH) 2 , namely glutaminyl-(4-methyl-2,5<lihydrq-iH-pyrrole-2-boronic 
acid). -; : • . ' , : . ... '.. 

(525) Compound according to general formu!a,(l) containing Ua-glutamine or L-c^ 
homoglutamine, wherein X 4 = CR 291 and R 291 = *C 6 ri 5 and X 5 = CR 292 and R 292 = -H 
and- A* = -B(OH)2, namely glutaminyl-(4-phenyl-2,5-dihydro-1 H-pyrrole-2-boronic 

■ acid). .'• • • -jo- • s - .y 

(526) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 4 = CR 291 and R 291 = CF 3 and X 5 =;CR 292 and R 292 = -H 
.and A 4 ? tB(OH)2, namely glutaminyl-(4-trifluorpmethyl-2,5-dihydrp7l H-pyrrole-2- 
,bprpnip.acid). v ■.•.•=,•...■ • 

• (527) Compound according; to general formula (I) containing L-a-glutamine or L-a- 
.vhomoglutamine,. wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 .= CH 3 
andA 4 = -B(O.H) 2l namely glutaminyKa-methyl^.S-dihydro-IH-pyrrol^-borohic . 

• acid). _ .. . . . ;.. . 

(528) Compound according to general formula (I) containing L-c^glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 .and R 291 = -H and X 5 = CR 292 and R 292 = -C 6 H 5 
and A 4 = -B(OH)2, namely ,giutaminyl-(3-phenyl-2,5-dihydr9-1H-pyrrole-2-boronic 
acid). i. . . ... ....... 

iij(529) CGoirfipdufi^^^ L-a^glutamine or L-a- 

• ©homoglutamine, wherein X 4 = CR 29i and R 291 = -H and X s = CR 292 and R 292 = CF 3 

t^orpnic acid): , u •.. . ... , • • ... v _ 

• (530) 1 Compound accordingto general formula (I) containing L-a-glutamine or L-a- 
-hdmoglutamine, wherein' X* = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 2 ? 2 = CH 3 
-^and A 4 = -B(QH^ 

rapid).;. . - '• • :. . 

(531) ' Compound according: to general formula (I) containing L-a-glutamine or L-a- 
> homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = -H 
and A 4 = -P(=0) (OR 316 )(OR 317 ) and R 316 = -CeHs and R 317 = -C 6 H 5 , namely 
glutaminyl-(4-methyl-2,5-dihydro-1H-pyrrole-2-phosphonic acid diphenyl ester). 
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(532) Cbmpound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -C 6 H 5 and X 5 = CR 2 ? 2 and R 292 = -H 
and A? = _p(=0) (OR 31 *)(OR 317 ) and R 318 = -C 6 H 5 and R 317 = -C 6 H 5l namely 
glutaminyK4^phenyl-2,5-dihy^ 

(533) Compound according to general formula (I) containing L-a-glutamine or L-d- 
• homd^lu^lheywherein X^'CR 2 * 1 and R 291 = 6F3 and X s = CR 292 and 3R 292 = -H v 

and !( Af ; r -R(=rO) (OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5> namely 
glutaminyK4rtrifluoromethyl-2,5.rdihydro-1 Hrpyno^-phosphonjc acid diphenyl. 

(534) ?/ Cprripburid*^ ;OTntainihglL-aTglutamine>or Lr<x- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CH 3 
and. A 4 = -P(=0)(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely 
glutamjny!-(3-methyl-2,5-dihydro-1H-pyrrole-2-phosphonic acid diphenyl ester). 

(535) Compound according to general formula (I) containing L-a^glutamine or. L-a- 
hgmoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -C 6 H 5 
and A 4 = -P(?Q> (OR^^OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C$H 5( namely 
glutaminyl-(3-phenyl-2,5-dihydro-1 H-pyrrole-2-phosphonic acid diphenyl ester). 

(536) Cbmpound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = *H and X s - CR 292 and R 292 = CF 3 
and A 4 = -P(=0) (OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 - -C 6 H 5 . namely 
glutaminyl-(3-trifIuorome^yl-2,5Klihydro-1H-pyrrole-2-phosphorUc acid diphenyl 
ester). . 

(537) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein.X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -P(=0) (OR 316 )(QR 31 ^) and R 316 = -CeH 5 and R 317 = -C 6 H 5 , namely 
g!utaminyl-(3,4-dimethyl-2,5<lihydro-1H-pyrrole-2-phosphonic acid diphenyl ester). 

(538) Compound according to general formula (I) containing L-a-glutamine or L-a 
homoglutamine, wherein X 4 = N and X s = CR 292 and R 292 = -H and A 4 = -H, namely 
glutaminyl-(1 N-2,5-dihydrc~1 H-imidazole). 
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(539) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -C=N, namely 
glutaminyl-)(1 N-2,5-dihydro-1 H-imidazole-5-carbonitrile). 

(540) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -COOH, 
namely glutaminyl-(1 N-2,5^dihydro-1 H-imidazole-5-carboxylic acid). 

(541) . Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -CONH 2 , 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-5-carboxamide). 

(542) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -B(OH) 2 , 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-5-boronic acid). 

(543) . Compound according to general formula (I) containing L^d-glutamihe or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -S0 3 H, 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-5-sulfonic acid). 

(544) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -P(=0) 
(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely glutaminyl-(1N-2,5- 

(545) . Compound according to general formula (I) containing L-a-glutamine or L-a- 

. homoglutamine, wherein X 4 = CR^ and R 291 = -H and X 5 J N and A 4 = -C=N, namely 
glutaminyl-(iN-2,5-dihydro-1H-imidazole-2-carbonitrile). 

. (546) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 =f CR 291 and R 291 = -H and X 5 = N and A 4 = -COOH, 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-2-carboxylic acid). 

(547) Compound according to general formula (I) containing L-a-glutamine or L-a- 
. homoglutamine, wherein X 4 = CR* 91 and R 291 = -H and X s = N and A 4 = -CONH 2 , 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-2-carboxamide). 
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(548) . Compound according to general formula (I) containing .L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = N and A 4 = -B(OH) 2t 
namely glutaminyl-(1 N-2,5-dihydro-i H-imidazole-2-boronic acid). 

(549) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR^and R 291 = -H and X 5 = N and A 4 = -SOaH, 
namely glutaminyl-(1 N-2,5-<iiihydro-1 H-imidazole-2-sulfonic acid). 

(550) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hom^lutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = N and A 4 == -P(=6) 
(OR 316 )(OR 317 ) and R 316 = -C 6 H 6 and R 317 = -CeH 5 , namely glutaminyl-{lN<5- " 
dihydro-1 H-imW^ 

(551) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompglutamine, wherein X 4 = CR 291 and R 291 = -CF 3 and X 5 = N and A 4 = -H, namely 
glutaminyl^-trifluoromethyl^.S-dihydro-IH-imidazole). 

(552) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -CF3 and X 5 = N and A 4 = -DpN t 
namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1 H-imidazole-2-carbonitrile). 

(553) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -CF 3 and X 6 = N arid A 4 = -B(OH) 2l 
namely glutaminyl-(4-trjfluoromethyl-2 l 5-dihydro-1H-imidazole-2-boronica 

(554) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 2 ? 1 and R 291 = -CF 3 and X 5 = N and A 4 = -P(=0) 
(OR 316 )(OR 317 ) and R 31 * = -C 6 H 5 and R 317 = -C 6 H 6 , namely glutaminyl-(4- 
triflu6romethyI-2,5-dihydr6-1H-imidazole-2-phosphoriic acid diphenyl ester). 

(555) Compound according to general formula (I) containing L-oc-glutamirie or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -CF 3 and A 4 = -C=N, 
namely glutaminyl-(4-trifluoromethyl-2,5Kiihydro-1H-imidazole-5-carbonitrile). 

(556) Compound according to general formula (I j containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -CF 3 and A 4 = -B(OH) 2 , 
namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1 H-imidazole-5-boronic acid). 
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(557) Compound according to general formula (I) containing L-a-glutamine or L-a- 
. homoglutamine, wherein X 4 = N and X 6 = CR 292 and R 292 = -CF 3 and A 4 = -P(=0). 

(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely glutaminyK4- . 
trifluoromethyl-2,5Hclihydro-1H-imidazole-5-phosphonic acid diphenyl ester). 

(558) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -H, namely glutaminyl-(4N--3 < 5- 
dihydro-4H-1 ,2,4-triazole). 

(559) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -C=N, namely glutam!nyl-(4N- 
3/5^ihydrcMH-1 ^^-triazole-S-carbonitrile). 

(560) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -COOH, namely glutaminyl-(4N- 
3,5-dihydro-4H-1 ,2,4-triazole-3-carboxylic acid). 

(561) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -CO-NH 2 , namely glutaminyl- 
(4N-3,5-dihydro-4H-i,2,4-triazole-3-carboxamide). 

(562) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 .= N and X 5 = N and A 4 = -B(OH) 2 , namely glutaminyk 

C s C'UW*v : **^a MCvfH'^lWU * " \<..V*-';iK? ;■ :- ■ •-. i ' • , 

'(4N-3^5^lihydra4H-1 ^.^triazole-a-boronic acid). 

f (563) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -P(=0) (OH) 2 , namely 
glutaminyl-(4N-3,5-dihydrc^ acid). 

(564) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 6 = N and A 4 = -P(=0) (OR 316 )(OR 317 ) and R : 
= -CeHs and R 317 = -C 6 H 5 , : namely glutaminyl^N-S^-dihydro^H-l^^-triazole-S- 
phosphonic acid diphenyl ester). 
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Examples for prolin mimetics of formula (VI): 




(VI) ; 



rJH' ■■■! ' ■-"'--.*" •••• " • 

(600) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = H and.A 5 = 
H, namely glutaminyl-(3R-fluoro-pyrrolidine). 

(601) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = H and = - 
H, namely glutaminyl-(3S-fluoro-pyrrolidine). 

(602) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = F and R 375 = H and R 376 = H and A 5 = - 
H, namely glutaminyl-(3,3-difluoro-pyrrolidine). 

(603) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = F and R 376 = H and A 5 = - 
H, namely glutaminyKmeso-3,4-difluoro-pyrrolidine). 

(604) Compound according to general formula (I) containing L-a-glutamine or L-<x- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = F and A 5 = -. 
H, namely glutaminyl-(3S,4S^ifluoro-pyrrolidine). 

(605) Compound according to general formula (I) containing L-d-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = F and R 376 ■ H and A 5 = - 
H, namely glutaminyl-(3R,4R-difluoro-pyrrolidine). 



) 



WO 2004/099134 PCT/EP2004/004774 

282 

(606) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -OH and R 372 = H and R 375 = H and R 376 = H and A 5 
= -H, namely glutaminyl-(3R-hydroxy-pyrrolidin'e)/ 

(607) Compound -according td gerieral formula (I) containing L-a-glutamine or L-a- 
» homoglutamirie, wherein R 371 = H and R 372 = -OH arid R 375 = H and R 376 = H and A 5 

= -H, namely glutaminyKSS-hydroxy-pyrrdlidine); ; 

(608) Compound according to general formula (I) containing L-a-glutamine or L-a- 
.homoglutamine, whereintR 371 += R 372 = (=0) and R 375 = H and R 376 = H and A 5 = -H, 

• namely glutaminyl-(3K)xo-pyrrolidine). •/•«-' ^ :*- : - 

(609) Compound according to general formula (I) containing L-d-glutamine or L-a- 
homoglutamine, wherein; R 371 = .F"and R 372 = H and R 375 = H arid R 376 = H and A 6 = - 
CsN, namely glutaminyl-(4R-fluord-pyrrolidine-2S-carb6nitrile). 

* 

(61 0) Compound according to general formula (I) containing L-c^glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = H arid A 5 = - 
CsN, namely glutaminyl-(4S-fluoro-pyrrolidine-2S-carbonitrile). 

(61 1) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = F arid R 375 = H and R 376 = H and A 5 = - 
G=$, namely glijtaminyK4i4<lifluoro-py^^^ 

.(6t2)ys Co^p'oundsa^ 

hpriioglutam.ine, wherein R 37 ? s H andiR 3 ^? = H arid R? 7 ? = F arid R 37$ = H and A* = - 
C=N, namely-glutaminyl-(3,S^fluo'ro^pyrrolid^ 

(61,3) GonipQand.according to general formula (I)' containing L-a-glutartiine br L-^x- 
homoglutamine, wherein R 37 ) = R and R 372 = H and R 375 = F and ! R 376 = H and A 5 = - 
CsN, namely glutaminyl-(3S ) 4RHJifluorc-pyriolidiri42S^arbbriitrile); 

(614) Compound: according ito geheraHbrmula^ (I) containing L-a-glutamirie or L-a- 
homoglutamirie, wherein R 371 = H arid R 372 ,= F ahd'R 3 : 7 ? = F and R 376 = H and A 5 = - 
C=N; namelyglutaminylK3S,4S-difluor6^pyrrolidine^2S-c«rboriitrile). 
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(615) < Compound according to general formula (I) containing Ixx-glutamine or L-a- 
homoglirtamine, wherein R 371 = H and R 372 = H and R 375 = H and R 37 ® = F and A 5 = - 
CsN, namely glutaminyl-(3R-fluor(>-pyrr6lidine^S-caroohitrile) fEpimerzu 197)1 

(616) Compound according, to general fdrmula (I) containing L^lutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 376 = H and R 37 ? = F and A? * - 
C#l, namely glutaminylK3R;4R-flu^ 

(617) Compound;accofiding to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = Fend R 372 - H and R 37 f= H and R! 7 ! s*Wj($* t 
C#l, namely glutaminyH^ 

(618) .Compound according to general^fbritiula (l)-cohtaihihg L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -H and R 372 = -H and R 375 = -F and R 376 -= -F and A 5 
= -CsN, namely glutaminyl-(3;3-difluoro-pyrrolidine-2S-carbonitrile). 

(619) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutamine, wherein R 371 = -F and R 372 = -F and R 375 = -F and R 376 = -F and A 5 = 
-CsN, namely glutaminyKa^ ;4,4rtetrafluoro-pyrrolidine-2SH3arbonitrile). 

(620) Compound according to general formula (I) containing L-a-glutamine or L«x- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = H and A 5 = 
rCOOH, namely glutaminyl-(4R-flUoro-pyrrolidine-2S-carboxylic acid). 

(621) Compound according to: general formula (I) containing L-a-glutamine or L-a- 
homoglutamirie, wherein R 371 .= H and R 372 = F and R 375 = H and R 376 = H and A 5 
-COOH, namely glutaminyi-(4S-fIuoro-pyrr6lidine-2S-carboxylic acid). f 

(622) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein -R 371 = F arid R 3 ? 2 = F and R 375 = H and R 376 = H and A 5 = 
-COOH, namely glutaminyl-(4;4-dlflu6ro-pyrrolidine-2-carboxylic acid). 

(623) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = F arid R 376 = H and A 5 = 
-COOH, namely glutaminyl-(3S-fluoro-pyrrolidine-2S-carboxylic acid). 
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(624) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H. and R 375 = F and R 376 = H and A 5 = 
-COOH, namely glutaminyl-taS.^R-difluoro-pyrrolidine-aS-carboxylic acid). 

(625) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = F and R 376 = H and A 5 = 
-COOH, namely glutaminyl-(3S,4S^ifiuor6-pyrrolidine-2S-carboxylic acid). 

(626) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-COOH, namely glutaminyl-(3R-fluoro-pyrrolidine-2S-carboxylic acid). 

(627) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = F and A 5 = 
-COOH, namely glutaminyl-(3R,4R-fluoro-pyrrolidine-2S-carboxylic acid). 

(628) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-COOH, namely grutaminyl-(3R,4S-fluoro-pyrrolidine-2S-carboxylic acid). 

(629) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein R 371 = -H and R 372 = -H and R 375 = -F and; R 376 = -F and A 5 
= -COOH, namely glutami^^ 

(630) Compound according to general formula (I) containing L-a-glutamine or L-a- 
Homoglutamine, wherein R 371 = -F and R 372 = -F and R 375 = -F and R 376 = -F and A 5 = 
JCOOH.^mely glutaminyi-^.S^^.-tetrafluoro-pyrroiidin^S^ acid). , • 

(631) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 ■ F and R 372 = H and R 375 ■ H and R 376 = H and A 5 = 
-B(bH) 2 , namely glutaminyK4R^ 

(632) Compound according to general formula (I) containing L-a-glutamjne or L-a- 
homogiutamine, wherein R 371 = H arid R 372 = F and R 37S = H and R 376 = H and A 5 = 
-B(6H) 2 , namely glutaminyl-(4S-fluoro-pyrrolidine-2S-boronic acid). 
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(633) Compound according to genera! formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = F and R 375 = H and R 37 ° = H and A 5 = 
-B(6H)2, namely glUtaminyi-(4,4^ifluoro-pyrrolidine-2-boronicacid). 

(634) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-B(OH)2, namely glutamiriyi-(3S-fluorb-pyrrolidine-2S-boronic acid). 

(635) Compound according to general formula (I) containing L-a-glutamjne or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = F and R 37< * = H and A 5 = 
-B(OH) 2 , namely glutaminy^SS^R-diflubro-^ 

(636) Compound according to general formula (I) containing L-a-glutamine or L-a- 
nomoglutamine, wherein R 371 = H and R 372 = F and R 375 = F and R 376 = H and A 5 = 
-B(OH) 2 , namely glutaminyl-(3S,4S-difluoro-pyrrolidine-2S-bbronic acid). 

(637) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein R 371 = H and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-B(OH)2, namely glutaminyl-(3R-fluoro-pyrrolidine-2S-boronic acid). 

(638) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = F and A 5 = 
-B(OH) 2 , namely glutaminyl-(3R,4R-fluoro-pyrrolidine-2S-boronic acid). 

(639) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 37S = H and R 376 = F and A 5 = 
-B(OH) 2l namely glutaminyl-(3R,4S-fluoro-pyrrolidine-2S-boronic acid). 

(640) Compound according to general formula (J) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -H and R 372 = -H and R 375 = -F and R 376 = -F and A 5 
= -B(OH) 2 , namely glutaminyl-(3,3-difluoro-pyrrolidine-2S-boronic acid). 

(641 ) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hqmoglutamine, wherein R 371 = -F and R 372 = -F and R 375 = -F and R 376 = -F and A 5 = 
-B(OH)2, namely glutaminyl-(3,3,4,4-tetrafluoro-pyrrolidine-2S-boronic acid). 

(642) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = H and A 5 = 



) 



) 
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-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H S , namely glutaminyl-(4R- 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

(643) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5l namely glutaminyi-(4S- 
fluoro-pyrrolidine-2S-phosphonic acid diphertyl ester). 

(644) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = F and R 375 = H and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 Hs and R 397 = -C 6 H 5 , namely glutaminyl-(4,4- 
difluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

(645) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3S- 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

(646) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 - F and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3S,4R 
difluororpyrrolidine-2S-phpsphpnic acid diphenyl ester). 

'(647) Compound according to general formula (I) containing L-a-glutamine or L-d- 
hSmogliitamirie, wherein R 371 = H and R 372 = F and R 37? = F and R 376 = H and A 5 = 
^(^OHOR^tOR^ arid^R^ s -CeHs-ahd R 397 = -C 6 H5, namely glutaminyl-^S/tS 
diflubro-pyrrolidihe-2S-ph6sphonic acid-diphenyl ester). ' - 

(648) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-P(=0) (OR 396 )(OR 397 ) arid R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3R- 
fluoro-pyrrolidirie-2S-phbsphonic acid diphenyl ester). 

(649) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = F and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3R,4R 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 



WO 2004/099134 



PCT/EP2004/004774 



287 

(650) Compound according to general formula (I) containing L-a-glutamine or L-d- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 39$ = -C 6 H S and R 397 = -C 6 Hs, namely glutaminyl-(3R,4S 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). ; j 

(651) Compound according to general formula (I) containing L-a-giutamine or L-a- 
homoglutamine; wherein R 371 = -H and R 372 = -H and R 375 = -F and R 376 = -F and A 5 
= ,p(=0) (OR^OR 397 ) and R 396 = -CeHs and R 397 = -C 6 H S . namely glutaminyl-0, 3- 
difluorb-pyrrolidjne-2S-phdsphonic acid diphenyl ester). « U] ' 

(652) Compound according to general formula (V) containing L-a^glutamine or L-a- 
homoglutamine, wherein R 371 = -F and R 372 = -F arid R 37 ^ = -F and R 37 ° = -F and A 5 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 Hs and R 397 = ^C 6 H 5l namely glutaminyl- 
(3A4,4-tetrafluorc>-pyrroMdine-2S-phosphonic acid diphenyl ester). 

Examples for prolin mimetics of formula (VII): 




(700) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine; wherein m = 0 and o = 1 and A 6 = -H, namely 1-glutaminyl-(4,5- 
methano-pyrrolidine). 

(701) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,, wherein m = 1 and o = 0 and A 6 = -H, namely 1-glutaminyl-(3,4- 
methano-pyrrolidine). 



) • ■ : > 
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(702) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine.wherein m = 1 and o = 1 and A 6 = -H, namely 1-glutaminyl-(4,5- 
methano-piperidine). 

(703) Compound according to general formula (I) containing L-a.glutamine or L-a- 
homoglutamine.wherein m = 0 and o = 2 and A 6 = -H, namely i^lutamihy(-(5,6- 
methano-piperidine). 

(704) Compound according to general formula (I) containing L-a-glutamjne or L-a- 
homoglutamine, wherein m = 0 and o = 1 and A 6 = -CsN, namely 1-glutaminyl-(4,5- 
memano-pyrrolidih-2-cart3onitrile). 

(705) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmpglutamine, wherein m = 1 and o = 0 and A 6 = -CsN, namely l-glutaminyl^S^- 
methanc-pyiTolidin-2-cail3onitnle)... 

(706) Compound according to general formula (I) containing L^x-gfutamine or L-a- 
homoglu\amin^,wherein m = 1 and o = 1 and A 6 = -CsN, namely 1-glutaminyK4,5- 
methano-piperidin-2-carpqnitnle). 

(707) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine.wherein m = 0 and o = 2 and A 6 = -CsN, namely 1-glutaminyl-(5,6- 
metha.n0 : piperidin-2-cart)onitrile). . ... 

: ^9§^nP9PPS un ^ a .9^ r ^ n .g .tQ n general. fprmula (I) containing •Lra-glutamine , or L-a- 

^- ^ 
# < ^^ 

$9,^ (|).^nyning4^l.ut^if^^L-a- 
:%4tpn^lu|te.m^, > ^e^in m = 1 and p = 0 and A? =.-COO.H, ^namely ; 1 -glutaminylf(3,4- 
methano-py^ • - 

(710) . Compound according to.general formula (I) containing >L7<x-glutamine or L-a- 
homoglutamine, vvherein m = 1 and p = 1 and A 6 .= -CQQH, Qamely;t^lutaminyK4&; 
;iXietl7ai^ipe^i5h2 T ,cai1^^c acid)..' 

(71,1)/ Compound according to general formula (!) containing L«x-glutamine or L-a- 
homoglutamine.wherein m = 0,and p = 2 and A 6 = -COOH, : namely 1-glutaminyl-(5,6- 
methano-piperidin-2- carboxylic acid). 
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(712) > Compound according to general formula (I) containing L-a-glutamine or L-a~ 
homoglutamine, wherein m.= 0 and o = 1 arid A 6 = ~B(OH) 2 , namely 1-glutaminyl- 
(^Srme^ acid). 

(713) . Compound according to general formula (I) containing L-a-glutamine prl>(*- 
homoglutamine, wherein m = 1 and 6 = Qand A? f -B(OH)2, namely 1-glutaminyk 
(3,4-methaqp^^ 

(714) Compound acpprding to general formula (I) containing L-arglutamine ortL-a- 
homoglutamine, yvh^reinm = 1 and p =^1 and A* = -B(Qh1)2, namely Irglutanninyj- 
(4,5n^thapQ-piperidin-2^^ 

(j\S) r p Compound acrordincj to general fqimulja (I) rontoni^^ 
hofhpglutai^ine n wlp^rein nv ^>IJ and,o.= ,2 and. A? = ^(QH)?, namely^ nglutaminyl- < 
(5,<?-metta^ 

(716) . Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,. wherein m = 0 and o = 1 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 476 = 
-C 6 H 5 and R 477 = -CeHs, namely 1-glutaminyl-(4 l 5-methano-pyrrolidin-2-phosphonic 
acid diphenyl ester). 

(717) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, vvherein m = 1 and o = 0 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 47 * = 
-d6H 5 and R 477 = -C 6 H 5 , namely 1-glutaminyl-(3,4-methano-pyrrolidin-2-phosphonic 
acid diphenyl ester). 

(718) Compound according to general formula (I) containing L-ot-glutamine or L-a- 
homoglutamine, wherein m = 1 and o = 1 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 476 = 
-C6H 5 and R 477 = -C 6 H5, namely l-glutaminyl ^.S-methano-piperidin^-phosphonic 
acid diphenyl ester). 

(715) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein m = 0 and o = 2 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 476 = 
-C6H5 and R 477 = -C 6 H5, namely 1^lutaminyl-(5 t 6-methano-piperidin-2- phosphonic 
acid diphenyl ester). 
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Examples for prolin mimetics of formula (VIII): . 




(800) Compound according to general formula (I) containing L-a-glutamirie or L-a- 
homoglutamlne, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H arid 
X 6 -X 7 = double bond and A 7 = -H, namely 1-glutaminyr-(2,3-dihydro-1H-pyrrole). 

(801) -Compound according to general formula (I) containing L-a-glutamine of L-a- 
homoglutamine, wherein X 6 = N and X 7 = CR 497 and R 497 = H and X 6 -X 7 = double 
bond and A 7 = -H, namely 1-glutaminyl-(4,5-dihydro-1H-pyrazole). 

(802) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X $ = CR 496 and R 496 = H and X 7 = N .and X 6 -X 7 = double 
bond and A 7 = -H/namely 1-glutaminyl-(4,5^dihydro-1 H-imidazole). 

v>(803) Compound according to .general formula (I) containing±-a-glutamine or L-a- 

{Ofemdg^ 

£haniely4l^lutamr 

t ! (804) " Gompbund\according to general fonj)ula.(l).containingiL-a-g!utamine or L-a r 
homoglutamine. wherein X? = O and X 7 = CR 493 R 494 and R 493 - H and R 494 = H and 
-X^-X 7 - single bond and A 7 = -H, namely 2-glutaminyl-(isoxazolidine). 

(805) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X%X 7 = single bond and A 7 = -H, namely 1-glutamlnyl- 

•<• (pyfazolidine). 

(806) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H and 



WO 2004/099134 



PCT/EP2004/004774 



291 

X 6 -X 7 = double bond and A 7 =. -CsN, namely 1-glutaminyl-(2,3-dihydro-1H-pyrrole-2- 
carbonitrile). / 

(807) Compound according to general formula (I) containing Ux-glutamine or L-a- 
homoglutamihe; wherein X 6 = CR 496 and R 49S = -CsN and X 7 = CR 497 and R 4 ? 7 = H 
and X 6 -X 7 = double bond and A 7 = -H, namely 1-^glutaminyl-(4i5-dihydro-1H-pyrrole- 
2-carbonitrile). 

(808) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N and X 7 = CR 497 ;and R 497 = H and X 6 rXl -double : . 
bond and A 7 = rC=N, namely 1^lutaminyl^(4,5^ihydro-lN-pyfa20le-5-carbonitrile). 

(809) Compound according to general formula^!) [mnteinjng-L^lu^minepr L-a- 
hbmoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = N and X^X 7 = double 
bond and A 7 = -CsN, namely 1^lutaminyl-(4,5<lihydro-1H-imidazole-5-carbonitrile). 

(810) Compound according to general fonnula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -C=N and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -H, namely 1-glutaminyK4,5-dihydro-1H-imidazole-2-carbonitrile). 

(81 1) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N and X 7 = N and X 6 -X 7 = double bond and A 7 = -C=N, 
namely 1-glutaminyl-(4,5-dihydro-1H-1 l 2 l 3-triazole^5-carbonitrile). 

(812) Compound according to general formula (I) containing L-arglutamine or L-a- 
homoglutamine, wherein X 6 = O and X 7 = CR 49 ^ 494 and R 493 = H and R 494 = H and 
X 6 -X 7 = single bond and A 7 =■ -CsN, namely 2-glutaminyl-(isoxazolidine-3- 
carbonitrile). 

(813) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond and A 7 = -C=N, namely 1 -glutaminyl- 
(pyrazolidine-5-carbonitrile). 

(814) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 - NR 492 and R 492 = -CsN andX 7 = CR 493 R 494 and R 493 = 
H and R 494 = H and X 6 -X 7 = single bond and A 7 = H, namely 1 -giutaminyl- 
(pyrazolidine-2N-carbonitrile). 
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(815) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H and 
X 6 -X 7 = double bond and A 7 = -COOH, namely 1 -glutaminyl-(2,3-dihydro-1H-pyrrole- 
2-carboxylic acid). 

(816) Compound according to general formula (I) containing L-a-glutanriine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -COOH, and X 7 = CR 497 and R 497 = H 
and X 6 -X 7 = double bond and A 7 = -H, namely 1-glutaminyl-(4,5-dihydro-1H-pyrrole- 
2-carboxylic acid). 

(817) Compound according to general formula (I) containing L-a-glutamSne or L-a- 
homoglutamihei wherein X 6 = N and X 7 = CR 497 and R 497 = H and X 6 -X 7 = double 
bond and A 7 = -COOH, namely 1-glutaminyl-(4,5Hiihydro-1H-pyrazole-5-carboxylic 
acid). 

(818) Compound according to general formula (I) containing L-a-glutarnine or L-oc- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -COOH, namely 1-glutaminyl-(4,5-dihydro-1H-imidazole-5-carboxylic 
acid). ^ 

(81 9) Compound according to general formula (I) containing L-a-glutamine or L^x- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -COOH and X 7 = N and X 6 -X 7 = 
double bond and A 7 = -H, namely 1 -glutaminyl-(4,5-dihydro-1H-imidazole-2- 
carbdXylic atiiij: : 

: |82(T) rr Compo^ L-a-g'lutenfiln'e 6r'L-a-. 

:? ^p^idit&ne,^^lh 3, X« Wand X 7 = N andX 6 -X 7 = double bond and A 7 
; iCOOH , namely 1 -glutaminyl-(4 t 5-dihydro-1 H-1 ,2,3-triazole-5-carboxylic acid), 

(821) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmogiutamihe, wherein X 6 = O and X 7 = CR 493 R 494 and R 493 = H and R 494 = H and 
X 6 ^ 7 = single bond and A 7 = -CdOH, namely 2-glutaminyl-(isoxazolidine-3- 
carboxylic acid). > 

(822) Compound according to general formula (i) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and' R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 ■ H and X 6 -X 7 = single bond and A 7 = -COOH, namely 1-glutaminyl- 
(pyrazolidine-5-carboxylic acid). 
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(823) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H and 
X^-X 7 = double bond and A 7 = -B(OH) 2 , namely 1-glutaminyl-(2,3-dihydro-1H-pyrrole- 
2-borphic acid). 

(824) Compound according to general formula (lj* containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 498 = -B(OH) 2 and X 7 = CR 497 and R 497 = H 
and XSX 7 = double bond and A 7 = -H, namely 1-glutaminyi-(4,5KJihydro^1H-pyrrole^ 
2-bbronicacid). "' ." v ■:. 

(825) Compound according to general formula W^^lA^i5^%(jftS^tt^tir L-a- 
hombglutaniine; wherein X 61 = 

bond arid A 7 = -B(OH)i2, namely 1-glutaminyl-(4,5-dihydro-1H-pyrazole-5-boronic 
acid). 

(826) Compound according td general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = N and X^-X 7 = double 
bond and A 7 = -B(OH) 2 , namely 1-glutaminyl-(4,5-dihydro-1H-imida2ole-5-boronic 
acid), 

(827) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -B(OH) 2 and X 7 = N and X 6 -X 7 = 
double bond and A 7 = -H, namely 1-glutaminyl-(4,5-dihydro-1H-imidazole-2-boronic 
acid). 

(828) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N and X 7 = N and X 6 -X 7 = double bond and A 7 = 
-B(OH) 2 , namely 1-glutaminyl-(4,5-dihydro-1 H-1 ,2,3-triazdle-5-boronic acid). 

(829) Compound according to general formula (I) containing L-a-g(utamine or L-a- 
homoglutamine, wherein X 6 = 0 and X 7 = CR 493 R 494 and R 493 = H and R 494 = H and 
X 6 -X 7 = single bond and A 7 = -B(OH) 2> namely 2-glutaminyl-(isoxazolidine-3-boronic 
acid). 

(830) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond and A 7 = -B(OH) 2l namely 1-glutaminyl- 
(pyrazolidine-5-boronic acid). 
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(831) Compound according to general formula (i) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CIR 498 and R 496 = H and X 7 = CR 497 and R 497 = H and 
X 6 -X 7 = double bond and A 7 ^ -P(=0) (OR 556 j(OR 557 ) and"R 55iB = -C 6 H 5 and R 557 = 
-C6H 5l namely 1-glutaminyl-(2,3-dihydi^ acid diphenyl 
ester). ■ " : " v . 

(832) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutaaiihe, wherein X 6 = CR 4 * 6 arid' R 496 = -P(=0) (OR* 16 XOR 517 ) and R 516 = 
-C 6 H 5 and R 517 ^C 6 ^5 Sn^^ 

= -H, riameiy 1^iutamiri : yl-(4; ester). 

(833) Compound according' ib general formula (I) containing L-a-£iutamine or L-a- 
homoglutaniirie; wherein X 6 = N and X 7 = CR 497 and R 497 = H and X 6 -X 7 - double 
bond and A 7 - -P(=0) (OR 556 )(OR 6 ^ 7 ) and R 556 := ^Hs and R 557 = -C 6 H 5 , namely 1- 
giutaminyl-^S-diHydro^l H-pyrazole-5^phosph6hic acid diphenyl ester). 

(834) Compound according to general formula (I) containing L-d-glutamine or L^- 
homoglutamirie; wherein X 6 = CR 496 arid R 496 = H and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -P(=0) (OR 556 )(OR 557 ) and R 556 = -C 6 H 5 and R? 57 = -C 6 H 5 , namely 1- 
glutaminyl-(4,5-dihydro-1H-imidazole-5-phosphonic acid diphenyl ester): 

(835) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -P(=0) (OR 516 )(OR 517 ) and R 516 = 
-C 6 H 5 and R 517 = -C 6 H 5 and X 7 = N and X 6 -X 7 =<dpuble t)6nd and A 7 = -H, namely 1- 
glutaminyl^^-dihydro-IH-imidazo^-phosphonic acid diphenyl ester). 

(836) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N and X 7 = N and X*-X 7 = double bond and A 7 = 
-P(=0) (OR 556 )(OR 557 ) and R 556 = -C 6 H 5 and R 557 = -C 6 H 5 , namely 1-glutaminyl-(4,5- 
dihydro-1 H-1 ,2,3-triazole-5-phosphonic acid diphenyl ester). 

(837) * Compound aoobrding to general formtila (I) containing L-a-glutamine or L-a- 
homoglbtamine, wherein X 6 = O and X 7 = CR 49 ^ 494 and R 493 = H and R 494 = H and 
X 6 -X 7 = single bond and A 7 = -P(=0) (OR 556 )(OR 557 ) and R 556 = -C 6 H 5 and R 557 = 
-CeHs, namely 2-glutaminyl-(isoxazolidine-3-phosphonic acid diphenyl ester). 

(838) Corripound according to general formuia (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond and A 7 = -P(=0) (OR 556 )(OR 557 )and R 556 = 
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-CeHs and R - -CeHs. namely 1 -glutaminyl-(pyrazolidine-5-phdsphohic acid 
diphenyl ester). %> ^ : ^ \ 

Examples for prolin mimetics of formula (IX): 



w. (IX)' " : ; : -'-h. '— : 

(900) Compound according to general formula (I) containing L-oc-glutamine or L-a- 
homoglutamine, wherein X 8 = OR 570 and R 570 = H and R 575 = H, namely 7-glutaminyl- 
(5,6,7,8-tetrahydrb(imidazo[1 ,2-a]pyrazine). 

(901) Compound according to general fdmiula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 - -CR^arid R 575 = H; namely 7- 
glirtamihyl-(2-methy^^^^ 

(902) Compound according to general formula (j) containing L-a-glutamine or L-a- 
homoglutamirie; wherein X 8 = CR 570 and R 570 = -CF 3 and R 575 - H, namely 7- 
glutaminyK2^trffluoromethyO 

(903) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 arid R 570 = -CH 2 CH 3 and R 575 = H, namely 7- 
glutaminyl-(2^thyl-5,6,7^84etrahydrc<imid^ 

(904) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = H, namely 7- 
glutaminy(-(2-phenyJ-5,6,7;8-tetrahydro(imida2b[1>-a]pyrazine). 

(905) Compound' according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein x' 8 = CR 570 and R 570 = -p-CeHsCCFs) and R 575 = H, namely 7^ 
glutaminyl-(2-(4-trifluoromethyl-phenyl)-5,6,7,8-tetrahydro(imidazo[1,2-a]pyrazine). 
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(906) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 870 and R 570 = -p-C 6 H 5 (CF 2 CF 3 ) and R 575 = H, 
namely 7^lutaminyl-(2-(4-pentafluoroethyl-phenyl)-5;67,8-tetrahydro(imidazo[1,2- 
ajpyrazine), j v 

(907) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 870 and R 570 = -C 6 H5(3-F)(4-CF 3 ) and R 575 = H, 
namely 7-g|utaminyl-(2-(3Tfluoro-4-trifluor9methyl-phenyl)-5, 6,7,8- 
tetrahydrq(imidazq[1,2-a]pyrazine). 

(908) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = H, namely 7- 
glutaminyl-(2-(4-fluorophenyl)-5,6 l 7,8-tetrahydro(imidazo[1 ,2-a]pyrazine). 

(909) Compound according to general formula (I) containing L-q-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-CeH^OCH-}) and R 575 = H, namely 
7-glutaminyl-(2-(4-methoxyphenyl)-5 ) 6,7,8-tetrahydro(imidazo[1;2-a]pyrazine). 

(910) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (OCF3) and R 575 = H, namely 
7-glutaminyl-(2-(4-(trifluoro-methoxy)-phenyl)-5,6 ) 7 > 8-tetrahydro(imidazo[1,2- 
ajpyrazirie). 

(91 1) Compound according to general formula (|) containing L-a-glutamine or L-a- 
.homoglutamine, wherein k 8 .= CR 570 and R 570 = -p-CeH^OCFzCFsj and R 578 = H, 

namely 1-glutaminyl-(2-(4 : (pentafluoroethoxy)-phenyi)-5 1 6,7,8- 

yia^.nuAi-f s-c-O/Aj-:, c. , ■•no v • ^ '. ■. • -"f : - .'• . x . , .v • ■ 
tetrahydro(imidazo[1,2-alpyrazihe). ' 

(912) Compound according to general formula (I) containing" L-a-glutamine"or L-a- 
homoglutamine, wherein X 8 = CR 87 °1md R 570 ='-3,4-05^ arid R 575 = H, namely 7- 
g1utaminyR2-fo 

(913) Compound according to general formula (I) containing L-Kx-glutamine or L-a- 
homogfutamine, wherein X 8 = CR 570 and R 570 ' = -CF 2 CF 3 and R 578 = H, rianiely V- 
glutaminyl-(2-(pentafluor6-«thyl)-5,6 J,6-tetrahydfo(imidazo[i ,2-a]pyrazine). 

(914) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein X 8 = CR 570 arid R 570 = H and R 878 = -CsN, namely 7- 
glutaminyl-(3-cyano-5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine). 
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(915) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 3 and R 575 = -C=N, namely 7- 
gjutamin^2-rhethyl^ 

(916) Compound according to generalfprmula (I) containing L^x^lutarhirie or L-a- 
homoglutemine, wherein X 8 = CR 570 and R 570 = -CF 3 and k 57 * = -C=N, namely 7- 
giutamihyl-(2%rifluororhethyl)- 3^^6-5,6X84^ ,2-a]py razine) . 

(917) Compound according to general formula (I) containing L-d-glUtamine or L-dc- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 2 C H3 and R 575 = -C=N f namely 7- 
glutarriinyl-(2^ 

(91 8) Compound acrordmg to general formulaTi) co^ L-a«gjutamine or Lkx- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 =-CsN, namely 7- 
glutaminyl-(2-phenyl-3-cyano-5 l 6 t 7,8-tetrahydro(imidazo[1 > 2-a]pyrazine). 

(919) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 670 and R 570 = -p-C6H 5 (CF 3 ) and R 675 = -C^N, 
namely 7-glutaminyl-(2-(4-trifluorpmethyl-phenyl)-3-cyano-5 ) 6,7 1 8- 
tetrahydro(imidazo[1 l 2-a]pyrazine). 

(920) Compound according to general formula (I) containing L-a-glutamine or L-a : 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H5(CF 2 CF3) and R 575 = -ON, 
namely 7-glutaminyK2-(4-pentafluoroethyl-phenyl)-3-cyano-5,6,7 J 8- 
tetrahydrp(imidazo[1 t 2-a]pyrazine). 

(921) Compound according to general formula (I) containing L-a-glutamine or Lhx- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 (3-F)(4-CF 3 ) and R 575 = -C=N, 
namely 7-glutaminyK2-(3-fluoro-4-to^ 
tetrahydrp(imidazo[1,2-a]pyrazine). 

(922) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 670 and R 570 = -p-C 6 H 4 F and R 576 = -CsN, namely 1- 
glutaminyl-(2-(4-fluorophenyl)-3-c^^ ,2-a]pyrazine). 

(923) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein X? = CR 570 and R 57p = -p-C 6 H 4 (OCH 3 ) and R 575 = -C=N, 
namely 7-glutaminyl-(2-(4-methoxyphenyl)-3-cyano-5 l 6 l 7 l 8-tetrahydro(imidazo[1,2- 
a]pyrazine). 
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(924) Compound according to general formula (I) containing L-a-glutariiine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H4(OCF 3 ) and R 576 = -G=N, 
namely 7-glutaminyl-(2-(4-(trif^ 

tetrahyd ro(im idazo[ 1 , 2-a]pyrazine) . 

(925) Compound according to general formula (I) containing L-a-glutamine or L-a- 

homoglutamine, wherein X 8 = CR 570 and R 570 = -p-CeH^OC^CFs) and R 575 = -C^N, 

namely i^luteminyl^^^pentafluoroethoxyVS-cyano-phenyO-S.ej.S- 
tetrahydro(imidazo[1 ,2-a]pyrazine). 

(926) Compound according to general formula (I) containing L-a-glutamine or L-a- ' 
homoglutamine, wherein * 8 = CR 570 and R 570 = -3,4-C 6 H 3 F2 and R 576 = -CsN, narpely 
7-glutaminyK2-(3,4-difluoro-phenyl)^^ 

a]pyrazine). 

(927) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 - CR 570 and R 570 = -CF 2 CF 3 and R 575 = -C=N , namely 7- 
glutaminyl-(2-(pentafluoro-ethyl)-3-cyano-5 l 6J l 8-tetrahydro(imidazo 

(928) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = H and R 575 = -COOH, namely 7- 
glutaminyl-(5,67 l 8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-carboxylic acid). 

(929) Compound according to general formula (I) containing Lna-glutamine or L-a- 

wherejn X 8 = CR 670 ^and R 570 = -CH 3 !and R 575 f -CObH, namely 7- 
alutaminy^ ^-alpyrazine-S-carbo^lic acid). 

(930) , Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R? 70 = -CF 3 and R 575 = -COOH, namely 7- 
glutaminyl-(2-(trif!uorpmethyl)-5,6 1 7,8-tetrahydro( 

acid). 

(931) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 2 CH 3 and R 575 = -COOH, namely 
7-^lutaminyl-(2-ethyl-5. ) 6,7,8-tetrahydro(imidazo[1,2-a]pyrazine 

(932) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = -COOH, namely 7- 
glutaminyl-(2-phenyl-5 1 6,7,8-tetrahydro(imida2o[1,2-a]pyrazine-3-carboxylic acid). 
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(933) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 5 (CF3) and R 575 = -COOH, 
namely 7^jutaminyl-(2-(4-Wfluorom ,2- 
a]pyrazine-3-carboxylic acid). r 

(934) Compound according to general formula (I) containing L-a-glutamirie or L-oc- 
hompglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H5(CF 2 CF3) and R 575 = -COOH, 
namely .7^lutaminyl-(2-(4-pentafiuoroethyi-phenyl)-5^ 
a]pyrazine-3rcarpoxylic acid).. 

(935) Compound according to general formula (I) containing L-a-giutamirie or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H5(3-F)(4-CF3) and R* 578 = 
-COOH, namely 7^lutaminyl-(2-(3-fluoro-4-trifluoromethyl-phenylj-5,6,7,8- 
tetrahydro(imidazo[1 ,2-a]pyrazine-3-carboxylic acid). 

(936) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = -COOH, namely 

7-glutaminyl-(2-(4-fluorophenyl)-5,6,7,8-tetrahydro(imidazo[1,2-a]pyrazine-3- 
carboxylic acid). 

(937) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine! wherein X 8 = CR 670 arid R 570 = -p-C 6 H4(OCH 3 ) and R 575 = -COOH, 
namely 7-glutaminyl-(2-(4-methoxyphenyl)-5,6,7,8-tetrahydro(imidazo[1,2-a]pyrazine- 
3-carboxylic acid). 

(938) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p^ 6 H4(OCF 3 ) and R 575 = -COOH, 
namely 7-glutaminyl-(2-(4-(Wfluoro-methoxy)-phenyl)-5,6,7,8-tetrahydro(imidazo[1,2- 
a]pyrazine-3-carboxylic acid). 

(939) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H4(OCF 2 CF3) and R 575 = 
-COOH, namely 1-glutaminyl-(2-(4-(pentafluoroethoxy)-phenyl)-5,6,7,8- 
tetrahydro(imidazo[1 ,2-a]pyrazine-3-carboxylic acid). 

(940) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -3,4-C 6 H3F2 and R 575 = -COOH, 
namely 7-glutaminyl-(2-(3,4-diflupro-phenyl)-5,6,7,8-tetrahydro(imidazo[1 ,2- 
a]pyrazine-3-carboxylic acid). 
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(941) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = ,CR 570 and R 570 = -CF 2 QF 3 and R 575 = -COOH, namely 
7-glutaminyl-(2-(pentafluor^^^ 

carboxylic acid). 

(942) Compound according to general formula (I) containing L-a-glutamine or L-d- 
homoglutamine, wherein X 8 = CR 570 and R 570 = H and R 575 = -B(OH) 2 , namely 7- 
glutaminyl-(5,6,7,8-tetrahydro(imidazo[1 ^-alpyrazine-S-boronic acid). 

(94?) Compound according to general formula (i) containing L-a-glutamine or L-a- 
homoglutamine, whereip X 8 = CR 570 and R 570 = -CH 3 and R 575 = -B(pH) 2 , namely 7- 
glutamjnyl-(2-methyl-5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-boronic acid). 

(944) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 3 and R^ 76 == -B(6h) 2 , namely 7- 
glutaminyl-(2-(trifluoromethyl)^ ,2-a]pyrazine-3-boronic 
acid). 

(945) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 2 CH 3 and R 575 = -B(OH) 2> namely 
7-glutaminyl-(2-eth^ acid). 

(946) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = -B(OH) 2 , namely 7- 

glutaminyl-(2-phenyl-5 l 6,7 l 8-tetrahydr6(imidazo[1 ,2-a]pyrazSne-3-boronic acid). 

\Mmmmi&skMr ^diciv £ ... €4^4 r -*$Ofii* ^ b~ - 

,(947) Compound according to ^general formula (I) containing L-a-glutamine or.L-a- 

homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 5 (CF 3 ) and R 575 = -B(OH)2, 

namely 7^lutaminyH2-(4-trifto^^^ 

ajpyraz^ 

(948) Compound according to general formula. (I) containing L-a : glutamine or L-a- 
Ihomogiutamine; wherein X 8 = CR^° and R 570 = -p-C6H5(CF 2 CF 3 ) and R** = -B(OH) 2l 

namely 7-glutaminyl-(2-(4-pfentafluoroethyl-phenyl)-5 > 6 J^etrahydroOmidazoll ,2- ; 
, alpyrazine-3-boronic acid). 

(949) Compound. according to general fohriula (I) containing L-a-glutaminie or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 (3-F)(4-CF 3 ) and R 575 = 
-B(OH) 2t namely 7-glutaminyl-(2-(3-fluor9-4-trifIuoromethyl-phenyl)-5,6 l 7 l 8- 
tetrahydro(imidazo[1 ,2-a]pyrazine-3-borohic acid). 
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(950) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-CeFUF and R 575 = -B(OH) 2j namely 
7^jluteminyH2^4-fluoropte^ 

acicl); v v , ;t ; " . [ : \ \, ~ t *\ . . : . . \; -J.' 

(951) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
hpmogjitemine, ^.wherein X 8 = CR 570 and R 570 = -p-C 6 H4(bcH 3 ) and R 575 = -B(6h) 2i 
namely 7^lutaminyl-(2-(44nethoxyphenyl)^ 

3-toronicacid). ^. ^ '-'l r v. 

(952) Compound accbrdingjo general formula (I) containing L-a^futamihe or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (bCFij and R 575 = -B(OH) 2 , 
namely 7;$Jute 

a]pyrazine-3-boronic acid). 

(953) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X s = CR 570 and R 570 = -p-C 6 H4(OCF 2 CF 3 ) and R 575 = 
-B(OH) 2l namely l^lutaminyl^^^pentafluoroethoxyJ-phenyiy-S^J.S- 
tetrahydro(imidazo[1 ^-alpyrazirie-S-borohic acid). 

(954) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein X 8 = CR 570 and R* 70 = -3,4-C 6 H 3 F2 and R 57 * = -B(OH) 2 , 
namely 7-glutaminyl-(2-(3 l 4-difto^^ ,2- 
a]pyrazine-3-boronic acid). 

(955) Compound according to general formula (I) containing L-a-giutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 2 CF 3 and R 575 = -B(OH) 2l namely 
7-glutaminyl-(2-(pentafluor^^ 

boronic acid). 

(956) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = H and R 575 = -P(=0) (OR 596 )(OR* 97 ) 
and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(5,6,7,8- 
tetrahydro(imidazp[1 ,2-a]pyrazine-3-phosphonic acid diphenyl ester). 

(957) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 3 and R 575 = -P(=6) 
(OR 596 )(OR 597 ) and R^ 96 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2-methyl- 
5 ( 6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid diphenyl ester). 
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(958) Compound according to general formula (I) containing L-cc-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 3 and Rf 5 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2- 
(trifluoromethyl)-5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid . 
diphenyl ester). 

(959) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 2 CH 3 and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C $ H 5 and R 597 = -C 6 H 5l namely 7-glutaminyl-(2-ethyl- 
5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid diphenyl ester). 

(960) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2-phenyl- 
5 1 6,7,8-tetrahydro(imida2o[i,2-a]pyrazine-3-phosphonicacid diphenyl ester). 

(961) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 5 (CF3) and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5l namely 7-glutaminyl-(2-(4- 
trifluoromethyl-phenyl)-5,6,7,8-tetrahydro(imidazo[1,2-a]pyrazine-3-phosphonic acid 
diphenyl ester). 

(962) Compound according to general formula (I) containing l-a-glutamine or Lra- 
^j&mqglutem X 8 ,= CR 570 and R 57 ^=;-PtC6H5(CF2CF3) and R 575 = -P(=0) 

■ IBr^O^ 597 ) and R 896 f'-(£h5 and" R* 87 = -C 6 H 5 , namely 7-glutaminyl-(2-(4- 
'* pentafluorpethyl-phenyO-S.ey.e-tetrahydro^imidazoIl ,2-a]pyrazine-3-phosphonic 
aclcl diphenyl ester); 

(963) Compound according to general formula (I) containing, L-a-glutamine or L^x- 
. homoglutamine, wherein X 8 = CR 570 and R 570 = -C6H5(3-F)(4-CF3) and R 575 = -P(=0) 

(OR 596 )(OR 597 ) and R 596 = -C 6 ri 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2-(3-fluoro- 
4-trifluoromethyl-pheny()-5,6 ) 7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic 
acid diphenyl ester). . 

(964) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C6H 4 F and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and-R 597 = -C 6 H 5| namely 7-g|utaminyl-(2-(4- 
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fluorophenyl)-5,67,84etrahydro(to 

ester). A 

(965) Compound according to general formula (I), containing L-a-giutamine or. L-a- 
homoglutamine, wherein X 8 = CR 570 and R 576 = -p-Ce^OCHaJ and R 675 = -P(=0) 
(OR^XOR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H S , namely 7^Iutaminyl-(2-(4.- ; 
meth6xyphenyl)-5,67,8-tetrahydrofl^ ... . 
diphenyl ester). 

(966) Compound according to general formula (I) containing 
homoglutamine, wherein X 8 = CR 570 and R 570 «rp-(^(qCF^^dj R 575 T,-P<rO) 
(OR 588 )(pR 597 ) and R 896 = -CeHs and R 597 = -C 6 H5,.nan1e)y 7^if^^-.^ : 
(trifluoro-metno^)-phenyl)^ 

acid diphenyl ester). 

(967) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (OCF 2 CF 3 ) and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 1-glutaminyl-(2K4- 

(pentafluoroethoxy)-phenyl)-5,6J,84etrahydro(imidazo[1,2-a]pyrazine-3-phosphonic 
acid diphenyl ester). r 

(968) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -3,4-C 6 H 3 F 2 and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyU(2-(3,4- 

difluoro-phenyl)-5,6,7 I 8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid 
diphenyl ester). 

(969) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 2 CF 3 and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -CeH 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2- 
(pentafluoro-ethyl)-5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid 
diphenyl ester). 

(970) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -H and R 575 = ,C 6 H 5 , namely 7- 
glutamirtyl-(3-phenyl-5,6,7,8-tetrahydro(imidazo[1 > 2-a]pyrazine). 



) 
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(971 ) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -H and R 675 = -ChfeCeHs, namely 7- 
glutaminyl-(3-ben2yl-5,6,7,8-tetrahydro(imidazoI1,2-a]pyrazine). 

(972) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -H and R 575 = 2H-tetrazol-5-y|, 
namely 7-glutaminyl-(3-(2H-tetra2oi-5-yO-5,6 l 7,8-tetrahydro(imidazo[1',2-a]pyrazine). 

(973) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 576 = -H, namely 7-glutaminyl-(5,6,7,8- 
tetrahydrorl ^^-triazolo^.S-alpyrazine). 

(974) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CH 3 . namely 7-glutaminyl-(3-methyl- 
5,6,7,8-tetrahydro-1,2i4-triazolo[4,3-a]pyrazine). 

(975) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CH ? GH 3i namely 7-glutaminyl-(3-ethyl- 
5,6,7,8-tetrahydro-l ,2,4-triazplo[4,3-a]pyrazine). 

(976) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CF 3 , namely 7-glutaminyl-(3-trifluoro- 
methyl-5,6,7,8-tetrahydro-1 ,2,4-triazp!o[4,3-a]pyrazine). 

(977) Compound according to general formula (I) containing L-a-glutamine or L-a- 
pep^ 

(978) ; Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = IS| and R 575 = ^C 6 H 5 , nemi^ly 7^lu^MniJlyK3^)he^y^ 
5i6,7,8 : tetrahydro-1,2,4-friazoto[^ 

(979) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CeH^F), namely 7-glutaminyl-(3-(4- 
fluoro^phenyl)-5,6,7,8-tetrahydro-1 ,2,4-triazolo[4,3-a]pyrazine). 

(980) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X s = N and R 575 = -CehU^-CFa), namely 7-glutaminyl-(3-(4- 
trifluorpmethyl-phenyl)-5,6,W^^ 
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(981) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -C6H 3 (3-F)(4-CF3), namely 7-glutaminyl- 
(3-(3-fluoro-4-trifluoromethy^ 

(982) Compound according to general formuia (I) containing L-d-glutamirie or L-a- 
homoglutamine, wherein X 8 - N and R 575 = -CH 2 CF 3l namely 7-glutaminyl-(3-(2,2,2- 
trifluoro-em-1-ylj-5,6J,8-tetrahy 

(983) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CeN, hamesly 7-g!utaminyl-(3-cyano- r 
5,6,7,8-4^^1^1 ; 

(984) Compound according to general formula (I) containing L-arglutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -COOH, namely 7-glutaminyl-(5 l 6,7 l 8- 
tetrahydrb-1 ^^-triazoloK.S-alpyrazine-S-carboxylic acid). 

(985) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -B(OH) 2 , namely 7-glutaminyl-(5,6,7,8- 
tetrahydro-1 ,2,4Ttriaz6lo[4,3-a]pyrazine-3-boronic acid). 

(986) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -P(=0) (OR 596 )(OR 597 ) and R 598 = -C 6 H 5 
and R 597 = -C 6 M 5 , namely J-glutaminyKS.e^.S-tetrahydro-l^^-triazoloK.S- 
a]pyrazine-3-phosphonic acid diphenyl ester). 

Examples for prolin mimetics of formula (IXa): 
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Examples for prolin mimetics of formula (XIII): 

0 R 13 ? 3 
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Examples for prolin mimetics of formula (XIV): 
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Examples for prolin mimetics of formula (XV): 




(XV) 



Ex. 


n 


pi 500 


p1501 


v11 












1400 


-.. 0 


CN 


Me 




1401 


1 


CN 


Me 


CH 2 


1402 


0 


CN 


Me 


CHF 


1403 


1 


CN 


Me 


CHF 


1404 


0 


CN 


Me 


CF 2 


1405 


1 


CN 


Me 


CF 2 


1406 


o 


CN 


Et 


CH 2 


1407 


1 


CN 


Et 


CH 2 


1408 


0 


CN 


Et 


CHF 


1409 


1 


CN 


Et 


CHF 


1410 


0 


CN 


Et 


CF 2 


1411. 


1 


CN 


Et 


CF 2 


1412 


0 


CN 


Ethynyl 


CH 2 


1413 


1 . 


CN 


Ethynyl 


CH 2 


1414 


0 


CN 


Ethynyl 


CHF 


1415 


1 


CN 


Ethynyl 


CHF 


1416. 


0 


CN 


Ethynyl 


CF 2 


1417 


:i 


CN 


Ethynyl 


CF 2 



WO 2004/099134 PCT/EP2004/004774 

312 



1418 


0 


CN 


Vinyl 


CH 2 


1419 


1 


CN 


Vinyl 


CH 2 


1420 


0 


CN 


Vinyl 


CHF 


1421 


1 


CN 


Vinyl 


CHF 


1422 


0 


CN 


Vinyl 


CF 2 


1423 


1 


CN 


Vinyl 


CF 2 


1424 


0 


CN 


Prop-T-ynyl 


CH 2 


1425 


1 


CN 


Prop-1-ynyl 


CH 2 


1426 


0 - 


CN 


Prop-1-ynyl 


CHF 


1427 


1 


CN 


Prop-1-ynyl 


CHF 


1428 


0 


CN 


Prop-1-ynyl 


CF 2 


1429 


1 


CN 


Prop-1-ynyl 


CF 2 



Examples for prolin mimetics of formula (X): 
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Examples for prolin mimetics of formula (XII): 
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The present invention provides a compound of the formula 

NR 1 R 2 - C(=EWG1)-(CR 3 R 4 )n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) -PM (I) 

and especially of the formula 

H 2 N - CO - CH 2 - CH 2 - CH(NH 2 ) - CO - PM 

or a pharmaceutically acceptable salt thereof. 

The present invention therefore provides a method of treating a condition mediated 
by modulation of the DPIV or DPIV - like enzyme activity in a subject in need thereof 
which comprises administering any of the compounds of the present invention or 
pharmaceutical compositions thereof in a quantity and dosing regimen therapeutically 
effective to treat the condition. Additionally, the present invention includes the use of 
the compounds of the present invention, and their corresponding pharmaceutically 
acceptable- acid addition salt forms, for the preparation of a medicament for the 
prevention or treatment of a condition mediated by modulation of the DPIV activity in 
a subject 
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Indications: 

In view of their ability to inhibit DPIV and DPIV - like enzyme activity, the compounds 
of the present invention; especially the compounds of general formula (I) 

NR 1 R 2 - C(-EWG1)-(CR 3 R 4 ) n - CR 5 R 6 -. CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM 
(I). • 

and their corresponding pharmaceutical^ acceptable acid addition salt forms, are 
useful for the preparation of a medicament for the treatment of conditions mediated 
respectively modulated by said enzyme activities in mammals. 

Additionally, the capability of the glutaminyl cyclase to control the half life period of 
the DP IV inhibitor containing a N-terminal glutaminyl or homoglutaminyl residue, 
respectively, is useful for the preparation of a medicament to definitely control the 
time of action of the simultaneously administrated DPIV inhibitor. Therefore, the 
simultaneous administration of both the DPIV inhibitor and the QC inhibitor can be 
used for the treating conditions mediated respectively modulated by DP IV or DP IV 
like enzyme activities in mammals for a distinct period of time. 

Therefore; the DP IV inhibitors, optionally combined with the QC inhibitors, both 
Hdifclo'seo' tH^^H^Ilre^seRii -tNie- pre^dr^tibh of a medicament for the treatment in 
order to prevent or to alleviate pathological metabolic abnormalities of mammals, 
preferabryW 

-Especially, these diseases comprise'" 

metabolic diseases like impaired glucose tolerance, impaired fasting glucose, 
impaired glucose metabolism, prediabetes, glucosuria^ hyperlipidemia, metabolic 
acidosis, diabetes mellitus, noh-irisulin dependent diabetes . mellitus, diabetic 
'neuropathy and nephropathy and of sequelae caused by diabetes mellitus and 
obesity; 

neurodegenerative diseases; high blood pressure and disturbance of signal action 
at the cells of the islets of Langerhans and insulin sensitivity in the peripheral tissue 
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in the postprandial phase; the metabolism-related hypertension and cardiovascular 
sequelae caused by hypertension; 

dermal diseases like skin diseases and diseases of the mucosae; 

immune and autoimmune disorders, multiple sclerosis, arid "inflammatory 

conditions; arthritis; obesity; allograft transplantation; cancer;, 

neuronal disorders as well as psychosomatic, heuropsychiatric and depressive 

illnesses, such as anxiety, "depression, sleep disorders, chronic fatigue, 

schizophrenia, epilepsy, nutritional disorders, spasm and chronic pain. 

The indications above' refer each to both -acute arid chrbriid form'oVtoe : dfeease! 

!n a' more preferred embodiment^ of tKis inl/eniibn,' the (xm^Uridi of tne'pSsent 
invention and their corresponding 'p^^^^ addition salt 

forms, improve glucose tolerance by lowering elevated blood glucose levels in 
response to an oral glucose challenge and, therefore, are useful in treating non- 
insulin-dependent diabetes mellitus (type 2 diabetes mellitus). The DP IV 
inhibitors of the present invention are especially used for lowering the blood, glucose 
levels below the glucose concentration characteristic of hyperglycemia in the serum 
of a mammal, especially of a human, in the case of non-insulin dependent diabetes 
mellitus. 

The compounds and combinations of the present invention are especially useful for 
the treatment of pathological states, selected from the group consisting of IGT, IFG 
and IGM, which are characteristic for the prediabetic state. 

Galenic preparations and formulations: 

The compounds of the present invention can be converted into acid addition salts, 
especially pharmaceutical^ acceptable acid addition salts. 

The method of treating conditions modulated by dipeptidyl peptidase IV and DPIV - 
like enzymes described in the present invention may also be carried out using a 
pharmaceutical composition comprising one or more of the compounds as defined 
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herein and a pharmaceutical^ acceptable carrier. Therefore, the present invention 
provides, in an further embodiment, formulations for the compounds of the present 
invention, and their corresponding pharmaceutically acceptable acid addition salt 
forms, in pharmaceutical compositions. 

Preferably these compositions are in unit dosage forms from such as tablets, pills, 
capsules, powders, granules, sterile parenteral solutions or suspensions, metered 
aerosol or liquid sprays, drops, ampoules, autoinjector devices or suppositories, The 
compound may be administered to a patient by any conventional route of 
administration, including, but hot limited to, intravenous, orai; subcutaneous, 
intramuscular, intradermal/parenteral, intranasal, sublingual or rectal administration, 
or for administration by inhalation or insufflation'. 

Compounding techniques: To prepare the pharmaceutical compositions of this 
invention, one or more compounds of the present invention, especially the DP IV 
inhibitors according to general formula (I) of the present invention, as well as 
optionally, the inhibitors of glutaminyl cyclase, and their corresponding 
pharmaceutically acceptable acid addition salt forms, as the active ingredients, are 
intimately admixed with 1 a pharmaceutical carrier according to conventional 
pharmaceutical compounding techniques, which carrier may take a wide variety of 
forms depending of the form of preparation desired for administration; Compounds of 
*^'p1^^t1ni/¥ntkMl*-ma^ aiTO be coupled with Voluble polymers as targetable drug 
earners. :■• 

Homogeneous preparation: For pfeparing solid compositions such as tablets, the 
principal active ingredient is ideally mixed with a pharmaceutical carrier, e.g. 
conventional tableting ingredients such as corn starch, lactose, sucrose, sorbitol, talc, 
stearic acid, magnesium stearate, dicalcium phosphate or gums, and other 
pharmaceutical diluents, e.g. water, to form a solid preformulation composition 
containing a homogeneous mixture of a compound of the present invention, or a 
pharmaceutically acceptable salt thereof. When referring to these preformulation 
compositions as homogeneous, it is meant that the active ingredient is ideally 
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dispersed evenly throughout the composition so that the composition may be readily 
subdivided into equally effective dosage forms such as tablets; pills and capsules. 
This solid preformulation composition may then be subdivided into unit dosage forms 
of the type described above containing from about 0.1 to about 1000 mg, preferably 
from about 5 to about 500 mg of the active ingredient of the present invention. 

Concentration and content of active agent: The pharmaceutical compoisitioris herein 
will contain, per dosage unit, e.g., tablet, capsule, powder, injection, suppository, 
teaspbonful and the like, of from about 0.01 mg to about 1000 mg (preferably about 5^ 
to about 500 mg) and may be .given -'at a dosage 'df from' at>6ut/dl1" to [aiibut -300' : 
mg/kg bbdyweight per day (preferably 1 to 50'rrig/kg per day) . 

Oral dbsage forms: In preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed. Compositions suitable for oral 
administration include solid forms, such as pills, tablets, caplets, capsules (each 
including immediate release, timed release and sustained release formulations), 
granules, and powders. For solid oral preparations such as, for example, powders, 
capsules, gelcaps and tablets, suitable carriers and additives may advantageously 
include starches, sugars, diluents, granulating agents, lubricants, binders, 
disintegrating agents and the like. More preferably, for oral administration in the form 
of a tablet or capsule, the active drug component can be combined with an oral, non- 
toxic pharmaceutical^ acceptable inert carrier such as ethanol, glycerol, water and 
the like: 

Coating of tabletts, pills and capsules: Because of their ease in administration, 
tablets, pills and capsules represent the most advantageous oral dosage unit form, in 
Which case solid pharmaceutical carriers are employed. If desired, the tablets, pills or 
capsules of the novel composition can be advantageously sugar coated or enteric 
coated by standard-techniques or otherwise compounded to provide a dosage form 
affording the advantage of prolonged action. For example, the tablet or pill can 
comprise an inner dosage and an outer dosage component, the latter being in the 
form of an envelope over the former. The two components can be separated by an 
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enteric. layer which v serves to resist disintegration in the stomach and permits the 
inner component to pass intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers or coatings, such materials 
including a number of pp|ymeric,acids with such materials as shellac, cetyl alcohol 
, and cellulose acetate. , : 

The liquid forms in which the novel compositions of the present invention may be 
advantageously incorporated for administration orally or by injection include aqueous 
solutiqns, suitably flavoured syrups, ejixirs.aqueous or oil suspensions, and flavoured 
emulsions, with edible oils such as cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical vehicles/ Suitable dispersing or 
suspending agents for aqueous suspensions include synthetic and natural gums 
such as -tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose, polyvinylpyrrolidone or gelatin; The liquid forms, are suitable in 
flavored suspending or dispersing agents such as the synthetic and natural gums, for 
example, tragacanth, acacia, methyl-cellulose and the like: Isotonic preparations 
which generally contain suitable preservatives are employed when intravenous 
administration is desired. 

.include, watery glycols, oils, 
^al^hote^ -the like; ,•• >.:.■ ' ; 

Forms useful, for parenteral^ include sterile - solutions, emulsions and 

suspensions. For parenterals, the carrier will usually comprise sterile water, through 
. other; ingredients, for example, fqr« purposes such -as raiding solubility or for 
preservation,, may be included, injectable suspensions may also be ^prepared, in 
which case appropriate liquid carriers, suspending agents and the .like may be 
employed. For parenteral administration, sterile, suspensions; and solutions are 
desired. The pharmaceutical compositions herein will contain, per dosage unit, e.g. 
solution, suspension, emulsion, injection, teaspoonful and the like, an amount of the 
active ingredient necessary to deliver an effective dose as described above. 
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Depot formulations for intramuscular injection:. Alternatively, ;the composition may be 
presented in a form suitable for- orice-weekly or. oncermonthly administration; for 
example, an insoluble salt, of the active compound, such as. the decanoate salt, may 
be adapted to provide a depot preparation for intramuscular injection. : 

Furthermore, compounds J or .the, present invention can be , administered; in intranasal 
form via topical use of suitable intranasal vehicles, or via transdermal skin patches 
well known to those of ordinary, skill in that ^ in the form of 

transdermal ;dejiyery*s^ wilb{0^ju^be^ntlnuouW. 
rather; 

need to be accordingly modified to obtain the desired therapeutic effects. 

The compound of the present invention can also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
vehicles, and multilamellar vesicles. Liposomes can be formed from a variety of 
phospholipids,, such as cholesterol, stearylamine or phosphatidylcholines using 
processes well described^ the art. ■ K , ■ ■ ^ 

Compounds of this invention may be administered in any of the foregoing 
compositions and according to dosage regimens established in the art whenever 
treatment qfthe addressed disorders is required: ' 

Dosis regimen and strength: 

Adyantagepusly, cpmpounds of the present invention may be administered in a 
single daily 3 dose, or the total daily dosage may be administered in divided doses of 
two, three or four tjmes daily. . ^ . 

The daily dosage of the products may be varied over a wide range from 0.01 to 1 .000 
mg per adult human per day. For oral administration, the compositions are preferably 
provided in the form of tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5^0, 10.0, 
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15.0, 25.0, 50.0, 100, 150, 200, 250, 500 and 1000 milligrams of the active ingredient 
for the symptomatic adjustment of the dosage to the patient to be treated. An 
effective amount of the drug is ordinarily supplied at a dosage level of from about 0.1 
mg/kg to about 300. mg/kg of body weight per day. Preferably, the range is from 
about 1 to about 50 mg/kg of body weight per day. The compounds may be 
administered on a regimen of 1 to 4 times per day. 

Optimal dosages to be administered may be readily determined by those skilled in 
the art, and will vary with the particular compound used, the mode of administration, 
the strength of the preparation, bioavailability due to the mode of administration, and 
the advancement of disease condition. In addition/ factors associated with the 
particular patient being treated, including patient age, weight, diet and time of 
administration, should generally be considered in adjusting dosages. 

The dosages, however, may be varied depending upon the requirement of the 
patients, the severity of the condition being treated and the compound being 
employed. The use of either daily administration or post-periodic dosing may be 
employed. Typically the dosage will be regulated by the physician based on the 
characteristics of the patient, his/her condition and the therapeutic effect desired. 

• i^Bo^p^^'o^^dr^posltldns of the present invention may be taken before a 
' meal, "while faking a mealcr after a meal.; "When taken before a meal the compdunds 
\orWm*p^on M <tftife preseh'f invention ah be taken 1 hour, preferably 30 or even 15 
or 5 minutes before eating! When taken while eating, the compounds or compositions 
of the present invention can be mixed into the meal or taken in a separate dosage 
form as described above. When taken after a meal, the compounds or compositions 
of the present invention can be taken 5, 15 or 30 minutes or even 1 hour after 
finishing a meal. 

Biochemistry: Inhibition constants for the DPIV inhibitors in vitro and in vivo 

As indicated above, the compounds of the present invention and especially the 
compounds of the general formula (I), and their corresponding pharmaceutical^ 
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acceptable acid addition salt forms, are useful in inhibiting DPIV and DPIV - like 
enzyme activity! The ability of the compounds of the present invention, and their 
corresponding pharmaceutical^ acceptable acid addition salt forms to inhibit DPIV 
artel DPIV - like enzyme activity may be demonstrated employing the DPIV activity 
assay for determination erf the Kr-values in vitro and in human plasma. 

The ability of the compounds of tfie present Tnvention, and their corresponding 
pharmaceutibally abceptaBle acid addition salt forms to inhibit fclPIV in vivo may be : 
demonstrated by oral or intranasal administration to Wistar rats, the cpnipeiunds of 
the present invention iiifiibit DPIV activity /n yiyo aMrbcith^ oral and tnta^ 
administration to AArtstair rats. ' : * ;v 1 

Further, the control of the half life period of the DPIV-lnhibitors in vivo by 
simultaneous administration of DP IV inhibitors and QC inhibitors can be 
demonstrated, as described in the following example 



0,4^ 
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All assays were performed at 30 'C using the Sunrise reader for microplates 
(TECAN). Assay mixtures contained the following constituents: 0.4 mM H-Gly-Pro- 
pNA, 0.65 mU DPIV in 0.04 M Hepes, pH 7.6, containing 0.104 M KCI. (Figure 1, 
triangles). Addttiohally, samples contained either 

a) 2.6*1 0" 5 M glutaminyl thiazolidine (open circles), or 

b) 2.6*1 0" 5 M glutaminyl thiazolidine and 54 mU QC (squares) or 

c) 2.6*1 0' 5 M glutaminyl thiazolidine, 54 mU QC and 0.4 mM 1-benzylimidazole (filled 
circles). 

Reactions were started by addition of H-Gly-Pro-pNA when QC was omitted from the 
assay. Otherways, reactions were started by addition of a mixture of H-Gly-Pro-pNA . 
arid glutaminyl thiazoHdine. Reactions were followed by monitoring the decrease in 
absorbance at 400 rim. 

One unit of QC is defined as the amount of enzyme catalyzing the formation of 1 
umol pGlu-/3NA from H-Gln-/3NA per minute at 30 °C in samples consisting of 0.2 mM 
fluorogenic substrate, 0.25 U pyroglutamyl aminopeptidase in 0.2 M Tris/HCI, pH 8.0 
containing 20 mM EDTA. One unit of DPIV is defined as the amount of enzyme 
catalyzing the hydrolysis of 1 umol H-Gly-Pro-pNA per minute at 30 "C in samples 
consisting of 0.4 mM substrate in 0.04 M Hepes, pH 7.6 containing 0.104 M KCI. 

^ "^I'^Sll- 6 -I^C^S"^ -°! e above, DPjV hydrofyzes fH-Gly; 

^!^^ 

l^^f^^.f^ fa^n^1iine,yAich absorbs radiation of 340 rim; this reaction 
type l is relatively fast and is represented by triangels. . 



If giutaminy^ i thiazolidine is added to the mbdure of DP IV and .H-Gly-Pro-pNA as in 
case (a), the reason - rate for the hydrolysis reaction decreases due to the 
competitive inhibition of DPIV by the DP IV inhibitor glutaminyl thiazolidine this 
reaction demonstrates the inhibitory action of glutaminyl thiazolidine in DP IV and is 
represented by open circles. 
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if, additionally in case (b). glutaminyl cyclase is added the DP IV inhibitor glutaminyl 
thiazolidine is degraded to the pyrq-glutaminyl-thjazolidine according to the reaction 
scheme mentioned above. The pyro-glutaminyl-thiazolidine is formed by the 
cyclisation reaction of glutaminyl thiazolidine through glutaminyl cyclase (QC) 
according to the reaction scheme. The cyclic product, pyro-giutaminyl-thiazolidjne, is 
not active as an inhibitor for DP IV. Therefore the DP IV is only inhibited partially by 
glutaminyl thiazolidine, which is reduced in its concentration by the simultaneously 
present glutaminyl cyclase to the inactive cyclic pyco-deriyate. Thus, the reaction rate 
for the hydrolysis reaction, represented^ by squares, .is ^tvy^:.tittJjQinhib^ 
reaction* (triangles) and the strongly inhibited reaction (open circles, case (a)). 

If, further additionally in case (c), benzirriidazole is added to the reaction mixture, the 
reaction rate goes down as low as in case (a) where inhibition is only effected by the 
DP IV inhibitor glutaminyl thiazolidine. this effect can be explained as follows: 
benzimidazol is an inhibitor of glutaminyl cyclase which is therefore prevented to 
degrade the DP IV inhibitor glutaminyl thiazolidine to the cyclic pyro-glutamine 
thiazolidine beeing inactive as a DP IV inhibitor. 

Therefore, the concentration of the DP IV inhibitor glutaminyl thiazolindine is 
maintained in the simultaneous presence of gluatminyl cyclase (QC) and its inhibitor 
benzimidazole so as to glutaminyl thiazolidine is capable of inhibiting DP IV to 
hydrolyse the chromogenic substrate H-Gly-Pro-pNA. Thus, the reaction rate for the 
hydrolysis reaction in case (c) marked with filled circles is as nearly as low as in case 
(a).;;. : •' 

To summarize, it can be taken from the experiment above, that glutaminyl 
thiazolidine is degraded to the cyclic pyro-gluatmine derivatie being inactive as a DP 
IV inhibitor. Thus, the half-life of glutaminyl thiazoldine is reduced in the presence of 
QC (case (b)) resulting in a higher hydrolyses rate in the substrate compared with 
case (a) where no QC was present. 
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Further, it can be concluded from the above experiment that the half life of the DP IV 
inhibitor glutaminyl thiazolidine .- in the presence of the enzyme glutaminyl cyclase , 
which is naturally- present in; humans -can; be controlled by the addition of the 
^glutaminyl cyclase: inhibitor benzimidazole>;(case.(c)). . Thus, the hydrolysis reaction 
rate is decreased in case (c). compared woth case (b), where no glutaminyl cyclase 
inhibitor such as benzimidazole was present. ■ . : ?: 

Generally 'spoken, it means, that the addition -of a QC inhibitor allows to control the 
half-life.of action of a DP IV. inhibitor according Jo the present invention to inhibit the 
DP IV enzyme by the-mechanism described above. This is an essential aspect of this 
application., ■ - j 

DPIV is. present irji a wide variety of mammalian organs arid tissues e.g. the intestinal 
. brush-border (Gutschmidt S.,et:ahi "In situ"r measurements of protein contents in the 
brush border 1 region along rat. jejunal . villi -and theirs correlations with , four enzyme 
activities. .Histochemistry. 1981 , 72 (3),. 467-79), exocrine epithelia, hepatocytes, renal 
tubuli, endothelia, myofibroblasts (Fe)ler AC. ejt al.;.A monoclonal antibody detecting 
dipeptidylpeptidase IV in human tissue. Virchows Arch. A. Pathol. Anat. Histopa.thol. 
1986; 409 (2);263-73), nerve cells, lateral membranes of certain surface epithelia, 
^e.g^jFjalJ^pian \n , .the.] luminal, jsy^qpjasm .of e^g., 

mU^S^lHMM 9Wm %9Wm°$ of . imniunohjstoche. mistiy 
^d^acti^ity flL hjstpc . 89 (2): . ISW),, reproductive 

organs, e.g. cauda epididymis and ampulla, seminal vesicles and their secretions 
•:(A9'raw^J,^Vanhf^ei^te, . Dipeptidyl peptidases in bovine reproductive, organs and 

.secretions. Int. Jv AndrpL 1986, 9.(6): 4.35*52). In human serum, two molecular forms 
^fdipepticjyl.^jgitidas^pre present (Krepela E : i et,al, f Demonstration of two molecular 
vfprms of s dipeptidyl peptidase. IV in normal human serum. Physiol. Bohemoslov. 1983, 
, 32 (6): 486-9^). The. ; senj.m .high mpleGular; weight form of DPiy is expressed on the 

surface of activated T cells (Duke-Cohan J.S. et al., Serum high molecular weight 

dipeptidyl peptidase IV (CD26) is similar to a novel antigen DPPT-L released from 

activated T cells. J. Immunol. 1996, 156 (5): 1714-21). 
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The compounds of the present invention, and their corresponding pharmaceutical!^ 
acceptable acid addition salt forms, are able to : inhibit ■•DPM^1n m< }4yq.-4n one 
embodiment of the v present invention, all molecular fonrnSrhomplogues and epitope? 
of PPIV from fill mammalian ^ tissues, ; and organs, ; 4|^q. v of .^o^ v ..->yhich- are 
undisQQvered yet, are intended to :> b£ embraped by thescqpe pf this invention. . . 

Among, the rare group of ; proHn&$pecffi^ PPIV was prigjinally ^beli^y^id^o 

bpthe^ly jnenj^ ^gecific for^prol^ 

at v |?e,.amii?Q^e .p^^pligujei, ^vgp/ 

structural|y ri non r homolog6.us, ^ith^the..DPIV t ,biA bearing, corresponding enzyme 
actjyity, have been identified recently., DPIV-like enzymes, which are identified so far, 
are e.g. fibroblast activation protein a, dipeptidyl peptidase IV p, dipeptidyl 
aminopeptidase-like protein, N-acetylated a-linked acidic dipeptidase, quiescent cell, 
proline dipeptidase, dipeptidyl peptidase II, attractin and dipeptidyl peptidase IV 
related protein (DPP 8), and are described in the -reyjew article bySedo & Malik 
(Sedo ; & Malik, Dipeptidyl peptidase IV-like molecules: homologous proteins or 
homologous activities? Biochirnica et Biophysica Acta 2001, 36506: 1-10), 

Further DPIV-like enzymes are disclosed in WO 01/19866, WO 02/04610, WO 
02/34900 and WO02/31134. WO 01/19866 discloses novel human dipeptidyl 
aminopeptidase (DPP8) with structural und functional similarities to DPIV and 
fibroblast activation protein ( FAP), WO 02/046 1 0 provides reagents, which regulate 
human dipeptidyl peptidase IV-like enzyme and reagents which bind to human 
dipeptidyl peptidase IV-like enzyme gene product. These reagents can play a role in 
preventing, ameliorating, or correcting dysfunctions or diseases including, but not 
limited to, tumors and peripheral and , central nervous system disorders including pain 
and neurodegenerative disorders. The dipeptidyl peptidase IV-like enzyme of WO 
02/04610 is well known in the art. In the Gene Bank data base, this enzyme is 
registered as KIAA1492 (registration in February 2001, submitted on April 04, 2000, 
AB040925). 
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WO 02/34900 discloses a dipeptidyl peptidase 9 (DPP9) with significant homology 
with the amino acid sequences of DPIV and DPP8. WO 02/31134 discloses three 
DPIV-like enzymes, DPRPi, DPRP2 and DPRP3. Sequence analysis revealed, that 
DPRP1 is identical to DPP8, as disclosed in WO 01/19866, that DPRP2 is identical to 
DPP9 and that DPRP3 is identical to KIAA1492 as disclosed in WO 02/04610. 

In another preferred embodiment of the present invention, all molecular forms, 
homologues and epitopes of proteins comprising DPIV-like enzyme activity, from all 
mammalian tissues and organs, also of those, which are undiscovered yet, are 
intended to be embraced by the scope of this invention. 

In vivo Tests with diabetic Zucker rats 

The abijity of the compounds of the present invention, and their corresponding 
pharmaceutical^ acceptable acid addition salt forms, to improve glucose tolerance in 
response to an oral glucose challenge, may be measured in diabetic Zucker rats. The 
method is described in examples 6 and 7. Oral administration of 5 mg/kg b.w., 15 
mg/kg and 50 mg/kg b,w. of compounds according to the general formula (I) resulted 
In a dose dependent lowering of elevated,. blood glucose levels and thereby in an 
, _ improvement of glucbse|olerance in, diabetic Zucke; rats.^ . . . 

Examples 

Example 1 Synthesis ofBoc-Gln(T rt)-Pro-NH 2 
Boc-Gln(Trt)-Pro-NH2 

Di-isppropylamine was added to a solution of H-ProNH 2 *HCI in .dry CH 2 CI 2 until the 
pH was adjusted to 9. Boc-Gln(Trt)-OSu was added in one portion and the mixture 
stirred for 16h under an argon atmosphere. The solvent was evaporated and the 
residue treated in a standard way, i.e. the residue was partioned between 
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ethylacetate and 0.3N KHS0 4 solution. The organic layer was further washed with 
saturated NaHC0 3 solution, water and brine. The solution was dried and evaporated 
at reduced pressure. 

Example 2 Synthesis of Boc-Gln(Trt)-Pyrr-CN 
Boc-Gln(Trt)-Pyrr-CN 

Imidazole was added to a solution of Boc-Gln(Trt)-Pro-NH 2 in dry pyridine under an' 
argon atmosphere. The solution was cooled to -35°C, before the drppwise addition 
of POCI3. The reaction was stirred at t3.0 o C - tp -20°p.for 60min. The solution was 
then evaporated and the crijde residue subjected to column chromatography (silica 
gel) to yield Boc-Gln(frt)-Pyrr-CN of as a colurtess oil. 

Example 3 Synthesis of H-Gln-Pyrr-CN*TFA 

H-Gln-Pyrr-CN*TFA 

Deprotection was carried out by stimng with triflouro acetic acid for 60min. 
Evaporation and lyophilisation from water afforded 2-(S)cyano-1-glutaminylpyrrolidine 
as a white solid. 



Example 4: determination 

For K| determination of the compounds of the general formula (I), dipeptidyl peptidase 
IV from porcine kidney with a specific activity against glycy!prolyl-4-nitroaniline of 
37.5 U/mg and an enzyme concentration of 1.41 mg/ml in the stock solution was 
used; 

Assay mixture: 

100 p| of a solution containing the compound of the general formula (I) in a 
concentration range of 1*10' 5 M - liO^M were admixed with 50 pi glycylprolyl-4- 
nitroaniline in different concentrations (0.4 mM, 0.2 mM, 0.1 mM, 0,05 mM) and 
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100 |jl HEPES (40 mM, pH7.6; ion strength = 0.125). The assay mixture was pre- 
incubated at 30 °C for 30 min After pre-incubation, 20 pi DPIV (1:600 diluted) were 
added and measurement of yellow color development due to 4-nitroaniline release 
was performed at 30°C and X = 405 nm for 10 min using a plate reader (HTS7000 
plus, Applied Biosystems, WeiteVstadt, Germany). 

The Ki-values were calculated using Graphit 4.0.15 (Erithacus Software, Ltd, UK) 
based on a competitive inhibition of DPIV by the compound of the general formula (I). 

Example 5: Ktdetermination in human plasma 

Human plasma contains N-terminal Xaa-Pro releasing activity., (definition for Xaa:'any 
amino acid, preferably an, L-a-amino acid) 

70 pi of a soluation of the compound of the general formula (I) in an concentration 
range of 1*10" 5 M - 1*1 O^M were admixed with 50 pi glycylprolyl-4-nitrpaniline in 
different concentrations (0.4 mM, 0.2 mM, 0.1 mM, 0,05 mM) and 100 pi HEPES 
(40 mM, pH 7.6). The assay mixture was pre-incubated at 30 °C for 5 min and 22 
hours respectively. After pre-incubation, 50 pi human plasma were added and 
measurement of yellow color development due to 4-nitroahiline release was 
fpeh*dmied , <at -30 2 e m 10 min using a plate reader (HTS7000 plus, 

Applied Biosystems, Weiterstadt, Germany). 

The Krvalues were calculated using Graphit 4.0.15 (Erithacus Software, Ltd, UK) 
based qn v a competitive inhibition of DPiy by the compound of the general formula (I). 

Example 6: Determination of DPIV inhibiting activity of a compound of the general 
■ formula (I) after intravasal and oral administration to Wistarrats 
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Animals 

Male Wistar rats (Shoe: Wist(Sho)) with a body weight ranging between 250 and 350 
g were purchased from Tierzucht SchSnwalde (Schonwalde, Germany). , 

J Housing conditions 

Animals were single-caged under conventional conditions with controlled 
temperature (22±2 °C) on a 12/12 hours light/dark cycle (light on at 06:00 AM). 
Standard pelleted chow (ssniff® Soest, Germany) and tap^y^ier acidified with HCI 
were allowed ad libitum. 

Catheter insertion into carotid artery ' ; - / ^S^o^.-*-;- ^; / " 

After >bne week of adaptation at the housing conditions^ ^ catheters were implanted 
into the carotid artery of Wistar rats under general anaesthesia (i.p. injection of 0.25 
ml/kg b.w. Rompun® [2 %], BayerVital, Germany and 0.5 ml/kg b.w. Ketamin 10, 
Atarost GmbH & Co., Twistringen, Germany). The animals were allowed to recover 
for one week. The catheters were flushed with heparin-saline (100 lU/ml) three times 
per week. 

In case of catheter dysfunction, a second catheter was inserted into the contra-lateral 
carotid artery of the respective rat. After one week of recovery from surgery, this 
animal was reintegrated into the study. In case of dysfunction of the second catheter, 
the animal was withdrawn from the study. A new animal was recruited and the 
experiments were continued in the planned sequence, beginning at least 7 days after 
catheter implantation. 

Experimental design 

To rats with intact catheter function were administered placebo (1 ml saline, 0.154 
mol/l) or 100 mg/kg b.w. of the compound of the general formula (I) via the oral and 
the intra-vasal (intra-arterial) route. ' 

After overnight fasting, 100 pi samples of heparinised arterial blood were collected at 
—30, -5, and 0 min The test substance was dissolved freshly in 1.0 ml saline (0.154 
mol/l) and was administered at 0 min either orally via a feeding tube (75 mm; Fine 
Science Tools, Heidelberg, Germany) or via the intra-vasal route. In the case of oral 
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administration, an additional volume of i ml saline was injected into the arterial 
catheter. In the case of intra-arterial administration, the catheter was immediately 
flushed with 30 pi saline and an additional 1 ml of saline was given orally . via the 
feeding tube: r - • - •"• 

After application of placebo ' or the test'substahces, arterial blood samples were taken 
at 2:5, 5, 7.5,10/15; 20, 40i. 60 and 120 min from the carotid I catheter of the 
conscious unrestrained rats. Air blood' samples were collected into ice cooled 
Eppendorf tubes (Eppendorf-Netheler-Hinz, Hamburg, Germany) filled whh 10 pllM 
sodium citrate buffer (pH 3 ; 0) for plasma DPIV activity measurement. Eppendorf 
tubes were centrifuged immediately (12000 rpm for 2 min, Hettich Zentrifuge EBA 12, 
Tuttlingen; Germany): The plasma fractions were stored on ice until analysis or were 
frozen at -20 °C until analysis. Ail plasma samples were labelled with thfcloiidwing- 
•data:'-,. ; : ■ ;•>•.:. 

• Code number 

• Animal Number 

• Date of sampling 

• Time of sampling 

Analytical Methods 

We' ass^y'mo^re^or determination of plasma bpiv activity consisted of 80 pi 
'reaglnt%« of me 

yellow product 4-nrtroaniline from the substrate glycylprolyl-4-nitroaniline was 
pei^dirned at 390 nm for 1 min at 30 °C after 2 min pre-incubation at the same 
temperature. The DPIV activity was expressed in mU/ml. 

• • . .••••'«.■•''••'•.••.'•••''•• 
Statistical methods v . ... ^ 

Statistical evaluations and graphics were performed with PRISM® 3.02 (GraphPad 
Spftware ; :.lnc). All parameters were. analysed in a. descriptive manner including 
mean . and SD. . ... ... , .' ..- •. • . 
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Results 

The compounds of the general formula (I) in a dose of 100 mg/kg b.w. vs. placebo 
inhibited plasma DPIV activity .after oral and intra-vasal administrations 

Example 7: Dose escalation study in fatty Zucker rate after oral administration of a 
compound of the general formula (I) 

- v • ■■') ■•■ • ■■ . • • 

.Mv ■ . ••• ' - 'i '. / ; • ••'.•I,;-, v ..nw v s. ■< '~-'J>. ■ 

Animals 

•.:. r .-' •."••>.••..■ >,<■,•>. «v-- «p? ' sj^.o^jb '•<.)>/ i ftOSUM'A'** -'AS?** 

N=30 rnale Zucker rats (fa/fa), mean age 1 1 Weeks (5-12 weeks), mean body weight 
350 g (1 50^400 g)i wefepurchased from Charles River (Sulzfeld, Germany). 
After delivery they: were kept for >12 weeks until nearly all fatty Zucker rats had the 
characteristics of manifest diabetes mellitus. A group of N=8 animals were recruited 
for testing three escalating doses of a compound of the general formula (I) vs. 
placebo (saline). 

Housing Conditions 

Animals were single-caged under standardized conditions with controlled 
temperature (22±2 °C) on a 12/12 hours light/dark cycle (light on at 06:00 AM). 
Sterile standard pelleted chow (ssniff® Soest, Germany) and tap water acidified with 
HCI were allowed ad libitum. 

Catheterization of Carotid Artery r 

Fatty Zucker rats of 24-31 week's (mean: 25 weeks) age, adapted to the housing 
conditions, were well prepared for the stUdy. 

Catheters were implanted into the carotid artery of fatty Zucker rats under general 
anaesthesia (i.p. injection of 0.25 ml/kg b.w. Rompun® [2 %], Bayervltal, Germany 
and 0.5 ml/kg b.w. Ketamin 10, Atarost GmbH & Co., Twistringen, Germany). The 
animals were allowed to recover for one week. The catheters were flushed with 
heparin-saline (100 !U/ml) three times per Week. 



WO 2004/099134 



PCT/EP2004/004774 



• 338 
Experimental Design 

Placebo (1 ml saline, 0.154 mol/l) or escalating doses of a compound of the general 
formula (I) (5, 15 and 50 mg/kg b.w.) were administered to groups of N=8 fatty 
Zucker rats: 2 mmol of a compound of the general formula (I) were dissolved in 1000 
pi DMSO (E. Merck, Darmstadt; Germany [Dimethyl sulfoxide p.a.]). 10 ml saline were 
added and 1 ml aliquots,: each containing 0,17 mmol of a compound of the general 
formula (I), were stored at -20 °C. For preparation of the test substance, dose 
dependent aliquots were diluted in saline. 

After, overnight fasting, placebo or test substance were administered to the fatty 
Zucker rats via feeding tube orally (15 G, 75 mm; Fine Science Tools, Heidelberg, 
Germany) at -10 min An oral glucose tolerance test (OGTT) with 2 g/kg b.w. glucose 
(40 % solution, B. Braun Melsungen, Melsungen, Germany) was administered at ±0 
min via a second feeding tube. Venous blood samples from the tail veins were 
collected at -30 min, -15 min, ±0 min and at 5, 10, 15, 20, 30, 40, 60, 90 and 120 min 
into 20 pi glass capillaries, which were placed in standard tubes filled with 1 ml 
solution for blood glucose measurement. 
All blood samples were labelled with the following data: 

• Code number 

• Animal Number v . . 

WJ««W-*^^ind^ : --"'*'» !l '"' "; : ""'^'.^ '■■ ■••< "■' ■; '•; ;, ' v •'' 

• Time of sampling 

Analytical; Methods . ; ;.. ! ,. - : 

Glucose Jevels were measured using the glucose : oxidase procedure (Super G 

Glucose analyzer; Dr. Muller Geratebau, Freital, Germany). 

Statistical methods 

Statistical evaluations and graphics were performed with PRISM® 3.02 (GraphPad 
Software, Inc.). All parameters were analysed in a descriptive manner including 
mean and SD. 
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Effect of Medication on Glucose Tolerance 

The placebo treated diabetic Zucker rats showed a strongly elevated blood glucose 
excursion indicating glucose intolerance of manifest diabetes mellitus. Administration 
of 5 mg/kg b.w. of the compound of the general formula (I) resulted in a limited 
Improvement of glucose tolerance in diabetic Zucker rats. Significant lowering of 
elevated blood glucose levels and improvement of glucose tolerance was achieved 
after administration of 15 mg/kg and 50 mg/kg b.w. of the compound according to 
general formula (I). 

Example 8: In vivo inactivatipn of a compound of the general formula (I) after oral 
administration to Wistar rats 

Animals/Experimental design 

A compound of the general formula (I) was administered to Wistar rats orally as 
described in example 9. to determine the conversion to the corresponding cyclic 
inactive pyro-glutamine derivative compound. 

Analytical methods 

After application of placebo or a compound of the general formula (I), arterial blood 
samples were taken at 2.5, 5, 7.5, 10, 15, 20, 40, 60 and 120 min from the carotid 
catheter of the conscious unrestrained rats to determine the formation of degradation 
products of the compound of the general formula, the corresponding cyclic inactive 
pyro-glutamine derivative compound . 

For analysis, simple solid phase extraction procedure on C18 cartridges was used to 
isolate, the compounds of interest from the plasma. The extracts were analysed using 
reversed-phase liquid chromatography on ^Lichrospher 60 RP Select B column 
hyphenated with tandem mass spectrometry operating in the APCI positive mode. An 
internal standard method was used for quantification. 

Results . 

After oral administration of a compound of the general formula (I) to Wistar rats, a 
degradation of the compound was found. Using LC/MS, the degradation product 



') 
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could be indentified as the corresponding pyroglutaminyl derivative of the compound 
of the general formula (I). 

Example 9: Assays for glutaminyl cyclase activity 
Fluorometric assays 

All measurements were performed with a BioAssay Reader HTS-7000Plus for 
microplates (Perkin Elmer) at 30 °C. QC activity was evaluated fluorometrically using 
H-Gln-ySNA. The samples consisted of 0.2 mM fluorogenic substrate, 0.25 U 
pyroglutamyl aminopeptidase (Unizyme, Horsholm, Denmark) in 0.2 M Tris/HCI, pH 
8.0 containing 20 mM EDTA and an appropriately diluted aliquot of QC in a final 
volume of 250 ul. Excitation/emission wavelengths were .320/410 nm. The assay 
reactions were initiated by addition of glutaminyl cyclase. QC activity was determined 
from a standard curve of ,#-naphthylamine under assay conditions. One unit is 
defined as the amount of QC catalyzing the formation of 1 umol pGlur/?NA from H- 
Gln-^NA per minute under the described conditions. 

In a second fluorometric assay, QC was activity was determined using H-Gln-AMC as 
substrate. Reactions were carried out at30°C utilizing the NOVOStar reader for 
'micrpplatesr(BMG labtechnologies). The samples consisted of varying concentrations 
) of the fluorogenic substrate, 0.1 U pyroglutamyl aminopeptidase (Qiagen) in 0.05 M 
aTris/HGI/ipH 8.0. containing 5 mM EDTA and an appropriately diluted aliquot of QC in 
a final volume of 250 jil. Excitation/emission wavelengths were 380/460 nm. The 
assay reactions were .initiated by addition of , glutaminyl cyclase. QC activity was 
determined - from a standard curve of 7-amino-4^methylcoumarin under assay 
conditions; The kinetic data were evaluated using GraFit software. 

Spectrophotometric assay of QC - 

This novel assay was used to determine the kinetic parameters for most of the QC 
substrates. QC activity was ■ analyzed spectrophotometrically using a continuous 
method, that was derived by adapting a previous discontinuous assay (Bateman, R. 
C. J. 1989 J Neurosci Methods 30, 23-28) utilizing glutamate dehydrogenase as 
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auxiliary enzyme. Samples consisted of the respective QC substrate, 0.3 mM NADH, 
14 mM cc-Ketoglutaric acid and 30 U/ml glutamate dehydrogenase in a final volume 
of 250 pL Reactions were started by addition of QC and perused by monitoring of the 
decrease in absorbance at 340 nm for 8-15 min. Typical time courses of product 
formation are presented in Figure 1. 

The initial velocities were evaluated and the enzymatic activity was determined from 
a standard curve of ammonia under assay conditions. All samples were measured at 
30° x e, using either the SPECTRAFIuor Plus or the Sunrise (both from TEGAN) reader 
for microplates. Kinetic date was evaluated using GraFit software. ^' : \ : ; v ; 

Jr. ■'. ; *• l.^v... ■• ; - ■■ - : .... •.i 1 * " a > ! 

Inhibitor assay ' *• ' ' V : '"" '•" JV °"" 

For inhibitor testing, the sample composition was the same as described above, 
except of the putative inhibitory compound added. For a rapid test of QC-inhibition, 
samples contained 4 mM of the respective inhibitor and a substrate concentration at 
1 Km. For detailed investigations of the inhibition and determination of Kj-values, 
influence of the inhibitor on the auxiliary enzymes was investigated first. In every 
case, there was no influence on either enzyme detected,, thus enabling the reliable 
determination of the QC inhibition. The-inhibitory constant was evaluated by fitting 
the set of progress curves to the general equation for competitive inhibition using 
GraFit software. 
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Claims - 
1. A compound of the general formula (I) ; -. .*.-.„;. 

NR 1 R 2 - C(=EWGi)-(CR 3 f* 4 ) n - 6r 5 R« - CR 7 R V - CR*(NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein nisOorl; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , ,R 9 , R 10 , arid R 11 , independently of each other, 
are \ 

- a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R™), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 21 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 22 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-subsfrtuted hydroxamic acid group (-CO-NR 23 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH^pR 24 )), a carboxamide .group 
(-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 25 ; -CO-NR 26 R 27 ), an amido group ^HN-CO-R 28 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a ^substituted or, N,N- 

disubstituted sulfonamide group (-SO2-NHR 29 ; -SOjrNR^R 31 ), an amidosulfone 

■ chci&?}g<*wy chcLOZfrK'*? ;.:-:.-:c-;i>r:v.; t M- • p^u^-y.-** -. ■ . * ■• ■ •• 
group (-NH-SQ2-R 32 ), a sulfone group (-SO r R ), a.phosphpric acid s group 

(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=Q)(QR 34 )(OR 3 ^)), a 

• ,' H - ' H- , h-.. b-.- '••>•■■. K, -. i--- ' ' ,r :*- : ■■ - 

phosphonic acid group (-P(=0)(OH) ? ), an phosphonic acid ester group, (- 

p 5 (=0)(OR 3 ^j(6R 37 )j, "a hiiogen atom, a ^uorm^yl' group^-C^), a thiol 

group (-SH); a thioether group (-S-R 38 ), a hydroxy group (-OH); an alkoxy group 

(-O-R 3 ^), a tetrazole group, an amino group (-NH2).. or a N-substituted or N,Nr 

disubstituted amino group (-NHR^ -NR^R 42 ); 



which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 
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- wherein optionally, any two of the groups R*. R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
and R", as well the pairs R 26 /R 27 .R^/R 31 , R^/R 35 , R^/R 37 and R 41 /R 42 
independenfy of each other, may form a part of a ring; and. 

- wherein'the s^bstituents R 20 , R* 1 , R 22 , R 23 , R* 4 R 25 *, r» R* 7 r?*' pjw R 31 
R 32 ;^ 3 "; R 34 ; R 4 \ and R 4 * independently of each other 
are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group; and 

- wherein EWG1 and EWG2 are each independently an electron withdrawing group 
and; 

wherein the group PM 

has the formula (II) 




- wherein X 1 is CR 51 R* 2 , O; S, SO, S0 2 or NR 53 ; and 

- wherein X 2 is CR^R 55 , O, S, SO, S0 2> . or NR 56 ; and 

wherein R 51 , R 52 , R 53 , R 54 , R 55 , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
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heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 80 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 61 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 62 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NH^R 64 )), a carboxamfde group 
(-CO-NH2), a N-substituted of N,N<!isubstituted carboxylic acid amide group- 
(-CO-NHR 65 ; -CO-NR^R 67 ), an amido group (-HN-CO-R 88 ), a sulfonic acid 
group (-SO3H); a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 69 ; -SO 2 -NR 70 R 71 ), an amidosulfone 
group (-NH-SO2-R 72 ), a sulfone group (-SG r R 73 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 74 )(OR 75 )), a 
phosphortic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 76 )(OR 77 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thibether group (-S-R 78 ), a hydroxy group (-OH); ah alkoxy group 
(-O-R 79 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 80 ; -NR 81 R 82 ); and 

which, " indeperideritly^bf each 'other, dan be substituted with one or more 
sub^e^wtflch'^ah bethe^ame of dHTereht; arid, '' ' '• 

jisr--c : i -^u'n •'. r.;.-'.> ...i . f/cv. ■■' . •-. : - : " 

wheteirt 1 optionally, '^fty?tNri'W^g&i» R 51 . R 52 , R^.-R 54 , R 55 , and R 86 , if 
present,' as well as the pairs R^/R 67 , R 70 /R 71 , R 74 /R 75 , R 76 /^ 77 and R 81 /R 82 , 
independently of each other, may fofm a part of a ring; and ; " ' " 

- : wherein the substituents R 60 , R 61 , R 62 , R 63 , R 64 , R 65 , R 86 , r 67 , r^, r69 R70 f 
R 71 , R 72 , R 73 , R 74 , R 75 , R 76 , R 77 , R 78 , R 79 , R 80 , R 81 and R 82 , independently of 
each other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, 
cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, 
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arylralkyl, heteroaryl-alkyl. aryl-heteroalkyl. heteroaiyl-heteroalkyl 

group; and 

wherein' A 1 is >*. . 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloaikyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalklnyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-GHO), a 
ketone group (-CO-R 100 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-G^N), a carboxylic acid '■ group (^OOH); a if carboxylic acid ester group 
H500R 101 ), a carbbxylic acid anhydride group 'iUj^ 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO^NR 103 (OH)), a O-substituted hydroxamic acid group (-CO-NH(OR 104 )), a 
carboxamide group (<;ONH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 105 ; -CO-NR 106 R 107 ), an amido group (-HN-CO- 
R 1Q8 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substitiited or N.N-disubstituted sulfonamide group (-SO2-NHR 109 ; -S0 2 - 
NR 110 R 111 ), an amidosulfone group (-NH-S0 2 -R 112 ), a suifone group (-SO^ 
R 113 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 114 )(OR 115 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 118 ), a 
hydroxy group (-OH)r an alkoxy group (-6-R 119 ), a tetrazole group, an amino 
group (NH 2 ), or a N-substituted or N,N-disubstifuted amino group (-NHR 120 ; 
-NR 121 R 122 ); and \ . 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 116 /R 117 and 
R 121 /R 122 , independently of each other, may form a part of a ring; and 
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- ;• wherein the substttuents R 100 , R 101 , R 102 , R 103 , R 104 , R 105 , r 106 , r 107 , R 1 , 08 
. .. R 109 , R 110 , R 111 , R 112 , R 113 , R 114 , R 115 , R 116 , R 117 , R 118 , R 119 , R 120 , R 121 , and 
R 122 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyi, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




- wherein X 3 is CR 131 R 132 , O, S, SO, S0 2 , or NR 133 ; and 

• a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyi, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heterQalky!, heteroaryl-heterpalkyl group or, a carbaldehyde (-CHO).-a ketone 
group, (-CO-R 1 ^ 0 ), a borpnic acid group (-B(QH) 2 ), a cyano group (-C=N), a 
carboxylic acid group. (-COOH), a carboxylic acid ester group (-COOR 141 ), a 
carboxylic acid anhydride group (rCO-Q-CO-R 142 ), a hydroxamic acid group 
(-CO-NH(qH)), a N-substituted hydroxamic acid group (-CO-NR 143 (OH)), a O- 
substituted hydroxamic acid group. (-CO-NH(OR 144 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 145 ; -CO-NR 146 R 147 ), an amido group (-HN-CO-R 148 ), a sulfonic acid 
group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
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disubstituted sulfonamide group (-SQ2-NHR 149 ; -SQa-NR^R 151 ), an 
amidosulfone group (-NH-S0 2 -R 152 ); a sulfone group (-SO2-R? 53 ), a phosphoric 
acid, group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(^P^pJtOR^KOR 155 )), a phosphpnic acid group (^=0)(OH) 2 ) r \ an 
phosphoric acid ester, group (-P(=0)(OR 156 )(OR 1 ^ 7 )), a halogen, atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 158 ), a 
hydroxy group (-OH); an alkoxy group (rO-R 169 ), a tetrazole group, an amino 
group ( T NH 2 ), or a N-substituted or N,N-disubstituted amino group; (-NHj? 1?0 ; 
-N^R 1 ^); and ... , : " '[ , . ; " : , ; - 

- whtah, independently, of eaqh ^ other,, can be substituted with one or more 
substrtuents, which can be the same or different; and, 

- wherein optionally, the the pair R 13l /R 132 , if present, as well the pairs R 146 /R 147 , 
R iso /R i5i R 154 /R 155 R 156 /R 157 and R 161 /R 162 , j nde pendenly of each other, may 

form a part of a ring; and 

- wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

R 149 R 150 R 151 p152 R 153 R 154 R 155 R 156 R 157 R 158 R 159 R 160 R 161 anc J 

R 162 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, . aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 2 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 180 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 181 ), a 
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carboxylic acid anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group 
' (-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O- 
substttuted hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group 
(-CO-NH2)/ a N-substituted' or N.N^jisubstituted carboxylic acid' amide group, 
(-CO-NHR 185 ; -CO-NR 186 R 187 ), an amido group' (-HN-CO^R 188 ), a sulfonic acid 
group- (-S0 3 H), a sulfonamide group (-SOi-NHa), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 189 ; -SO^NR 190 R^ 1 ), an 
amidosulfohe group (-NH^SO^R 192 ), a sulfone group ^Sba-R™ 3 ). a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester" group 
(-OP(=0)(OR 194 )(OR ?95 ))i ; a phosphonic acid group (-P(=d)(OH) 2 ), ; an 
phbsphbnic acid- ester group (^-P(=0)(OR? 96 )(OR 197 )), a halogen atom, a 
trifluormethyl group <-CF 3 ), a thiol group (-SH); a thioether group (-S-R 198 ), a 
Hydroxy' group (-OH);i an alkoxy group (-0-R 199 ) r a tetrazole group, ah amino 
group (hNH 2 ); or a ^-substituted or N,N^isubstituted amino group (-NHR 200 ; 
-NR 201 R 202 )-and , - • - . ,: 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein^ R 194 /R 195 , R 196 /R 197 and 
R 201 /R 202 independent of each other, may form a part of a ring ; and 

- wherein the substituents R 180 , R 181 , R 182 ,, Rl 83 , R 184 , r 185 , r 186 , R 187 , r 188 , 
R 189 , R 190 , R 191 , R 192 , R 193 , R t 194 , R 195 , R 196 , R 197 , R 198 , R 199 R 200 , R 201 , and, 
R 202 , independently of each other are. a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyi, cycloalkenyl, cycloalkinyl, heteroalkyi, 
heteroalkenyl, heteroalkinyl, heterocycloalkyi, heterocycioalkenyl, aryi, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 
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has the formula (IV) 




wherein R 211 and R 2 , 12 , independently, of each other, are > >o , .. 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heterdalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 220 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 221 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 2 ? 2 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)); a O- 
substituted hydroxamic acid group (-CO-NH(OR^ 4 )), a carboxamide group 
(-CONH 2 ), a N-substituted or N;N^disubstituted carboxylic acid amide group; 
(-CO-NHR 225 ; -CO-NR 22 ^ 7 ), an amido group (-HN-CO-R 228 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ) ( a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 229 ; -SO2-NR 230 R 231 ), an 
amidosulfone group (-NH-S0 2 -R 232 ), a sulfone group (-S0 2 -R 233 ), a phosphoric 
acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(-OP(=0)(OR 234 )(OR 235 )) l a phosphonic acid (group (-P(-0)(OH) 2 ), an 
phosphonic acid ester groUp (-P(=0)(OR 236 )(OR 237 )), a halogen atom, a 
trifluormethyl group X^CF 3 ), a thiol group (-SH); a thioether group (-S-R 238 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 239 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 240 ; 
-NR 241 R 242 ); and 



} 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 226 ^ 227 R 230 /R 231 , R 234 /R 235 , R 236 /R 237 and 
R 241 /R 242 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 R 228 , 
R 229 , R 230 , R 231 , R 232 , R 233 , R ?34 . R 235 , R 236 , R 237 , R 238 , R 239 , R 240 , R 24 \ and 
R 242 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl -heteroalkyl, heteroaryl- 
heteroalkyl group; 

- wherein A 3 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
^ete^ (rCHO), a ketone 

r ;>group?(^ group (-Csfsl), a 

carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 261 ), a 
carboxylic acid anhydride group (rCOrO-CO-R? 62 ), a hydroxamic acid group 
(-CO-NH(OH)), . a N-substituted hydroxamic acid group, (-CO-NR 2 ^(OH)) f a O- 
substituted hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group 
(^eO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(4JO-NHR 2 ? 5 ; rCO-NR 266 R 267 ), an amido group (-HN-CO-R ?68 >, a sulfonic acid 
group (-SO3H),. a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted ; sulfonamide group (-SO2-NHR 269 ; -SO 2 -NR 270 R 271 ), an 
amidosulfone group (-NH-SOrR 272 ), a sulfone group (-SCVR 273 ), a phosphoric 
acid group (-OP^OXOHfc), a phosphoric acid ester group 
(-OP(=0)(OR 27 ^)(OR 275 )), a phosphonic acid group (-p(=0)(OH) 2 ), an 
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phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S^R 278 ), a 
hydroxy group .(-OH); an alkoxy group (-0-R 279 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR—i 
-NR 281 R 282 ); and . , . . ... 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and.i ; , .[ .\y : '..b 

- wherein optionally, the pairs RfVR 267 • R 270 /^ 271 , R^R 2 ^. jR^^ancfe 
R^VR 282 , Jndependenjy of each,pther,^ «^fr,r s ?*im& 

- wherein the substituents R 260 , R$Y R 262 . R 263 , R 264 , R 265 ,, R 266 , R 267 .- R 268 , 

R 269 R 270 R 271 R 27 2i R 273 R 27 4j R 27 5i ^276 R 277 > R 278 R 279 R 280 R 281 ( and 

R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryi-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 




wherein X 4 is CR 291 or N; and 



) 
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- wherein X 5 is CR 292 or N; and 

- wherein R 291 and R 292 , independently of each other, are 

- a'hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heferoaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 300 ), a boronic acid group (-B(OH) 2 ), a cyario group 
(-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 301 ), a carboxylic acid anhydride group (-CO-0-CO-R 302 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^^OH)), a O-substituted hydroxamic acid group (-CO-NHKOR 304 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 305 ; -CO-NR 30 ^ 307 ), an amido group (-HN-CO- 
R 308 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 309 ; -SO2- 
NR 310 R 311 ), an amidosulfone group (-NH-S0 2 -R 312 ), a sulfdne group (-SO2- 
R 313 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 314 )(OR 315 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester . group (-P(=0)(OR 316 )(OR 317 )), a halogen atom, a 
trifluormethyl group (^3). a thiol group; (-SH); a thioether; group (-S-R 318 ), a 
^yliBX^itftyp^lH^ a~h alkdxy%6up (-O-R 3 ^, ^ tetrazole group, an amino 

-'. group' (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 320 ; 

_ NR 321 R 322 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, ' 

■ * ■ 

- wherein optionally, the the pair R^/R 292 , if present, as well the pairs R 306 ^ 307 , 
R 310 /R 311 , R 314 /R 3 ' 5 , R 316 /R 317 and R 321 /R 322 . independeniy of each other, may 
form a part of a ring; and 
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- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 , R 306 , R 307 R 308 , 

R 309 R 310 ( R 311 R 312 R 313 R 314 R 315 R 316 R 317 R 318 ( R 319 R 32 0j R 321 ^ 

R 322 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 4 -is • • .-i--*;*: ■. • -v„.. • •: ;.;-'i-r x „- 

a hydrogen atom '(-iH); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl 
cycloalkinyl, heteroalkyl, heterbalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl,' aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 340 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 341 ), a carboxylic acid anhydride group (-CO-O-CO-R 342 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NHfOR 344 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 345 ; -CO-NR^R 347 ), an amido group (-HN-CO- 
R 348 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-<Jisubstituted sulfonamide group (-SO2-NHR 349 ; -SO2- 
NR^R 351 ), an amidbsulfone group (-NH-S0 2 -R 352 ), a sulfone group (-S0 2 - 
R 353 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 354 )(OR 355 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 356 )(OR 357 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-5-R 358 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 359 ), a tetrazole group, ah amino 

group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 360 ; 
. NR 36i R 362 );and . 
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which, independently, of .each other, can be : substituted with qne or more 
substituents, which pan be the c same or different; and, ( , > 

: t .... - . . •. ... • ... .» 

• ... v,- .■•..** . . 1 • /. ". .. •* • * * -.' > • .« ; v j . 

wherein optionally, the pairs R^/R 347 ,r 350 /r 351 , R 354 /R 355 , r^/r 357 and 
R /R , independenly ; of each other, may form a part of a ring; and 

-.. wherein, the substituents R 340 ,,^ 341 , R 342 , R 343 r 344 , r 345 , r 346 , r347 R 3« 

' • p349* ^350 | R 351 ( p352 R 353 R 354 R 355 R 356 R 357 R 358 R 359 ^ R 3^1 . ^ 

^R 362 , independently of each other are r a hydrogen atom (-H), or an alkyl, 
aikenyl, alkinyl, cycloalkyl, cycioalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heterparyl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 



has the formula (VI) 

••' d371 




.IP 375 



•*••! (VI) -'^ : 



wherein R 371 , R 372 , R 375 and R 376 , independently of each other" " 
a hydrogen atom (-H); or an alkyl, aikenyl, alkinyl, cycloalkyl, cycioalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
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ketone group (-CO-R 380 ), a boron ic acid group (-B(OH) 2 ), a cyano group 
(-6=N),"a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 381 ), a" carboxylic acid anhydride group (-CO-0-CO-R 382 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 383 (OH)), a O-substituted hydroxamic acid group (-CONNOR 384 )), a 
carboxamide group (-CO-NH2), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 385 ; -CO-NR^R 387 ), an amido group (-HN-CO- 
R 388 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-S02-NH 2 ), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 389 ; -SO2- 
NR^R 391 ), an amidosulfone group ^Ny-S02-R 392 ), a sulfone group (-S0 2 - 
R 393 ), a phosphoric acid group (-OP(=0)(6ft) 2 ) l a phosphoric acid ester group 
(-OP(=0)(OR 394 )(OR 395 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 396 )(OR 397 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 399 ) t a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 400 ; 
-NR 401 R 402 );and 

which, independently of each other, can be substituted with one ,or more 
substituents, which can be the same or different; and, 

wherein optionally, any \twp of the groups R 371 , R^ R 375 , and R 376 , as well as 
the pairs R^/R 387 ! .R 390 /R 391 , R 394 /R 395 , r™/r™ and R 401 /R 402 , independent of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 

p389 p390 j^391 p392 p393 p394 p395 p396 p397 p398 p399 p400 p401 

R 402 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; or 
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alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and ; 

alternatively; «*' two groups R 375 and R 376 can be together an oxo (=6)^6r 
hydroxyimino (=N-OH) group; and 

wherein A 6 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 420 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 421 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group 
(-CO-NH(bH)), a N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 424 )), a carboxamide group 
(CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 425 ; -CO-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid 
groupc.(rS03H),; ao sulfonamide group (-SO2-NH2), a N-substituted or N.N- 
disubstituted;^ ( sulfdnami(|e y group- v^SOz-NHR 429 ; -SO2-NR 430 R^), . an 
amidosulfone :group (^NHrS© 2 ^R 432 )i a sulfdne group (fSQ^R 4 ^ 3 ). a phosphoric 
acidc;: group (-OP(=0)(OH) 2 ), a •■■ phosphoric -\ acid esterr group 
(-OP(=0)(OR^)(OR 4 ^)), a phpsphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 436 )(OR 437 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 438 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 439 ), a tetrazole group, an amino 
group (-NH2), or a N-substttuted or N.N-disubstituted amino group (-NHR 440 ; 
cNR^R 442 ); and. . * •■ " 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or. different; and, . . 
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- wherein optionally, the pairs R 426 /R 427 , R 430 /R 431 , R 434 ^ 435 , R 436 /R 437 and 
R 441 ^ 442 , independent of each other, may form apart of a ring; and 

- , wherein the substituents R 42p , R 42 ? • R 42 2 f >R 423 , R 424 , R 425 , R 4 ?f, R 427 R 428 , 
: : R 429 f R 431 , R 432 , R 433 , R 434 :| Rf 35 , R? 36 , R 4 ? 7 R 438 , R 4 ?? R 440 , R 441 ^ 
R 442 , independently of each other are, a hydrogen atom (-H), br anValkylj 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 

y< , heteroalkenyl, heteroalkinyl, heterocycioalkyl, heterocycloalkenyl, aryl, 
heteroaryl," aryl-alkyl, heteroaryl-alkyl, \ : arylrheteroalkyj 
heteroalkyl group; ^ ^ ^ y\ ~*< ( «.>;■■* -i/.c^v m-^v/7$iv#*u' ol ^Mf 

or wherein the group PM 

has the formula (VII) 




- wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 

- wherein A 6 is a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-C^N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
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(-COOR 461 ), a carboxylic acid anhydride group (-CO-0-CO-R 462 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-Cd-NR 463 (OH)), a O-substituted hydroxamic acid group (-CO-NHfOR 464 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO- 
R 468 ), a sulfonic acid group (-SO3H), a sulfonamide group (-S0 2: NH 2 ), a N- 
substituted or N,N-disubstituted sulfonamide group (-SO^NHR 469 ; -S0 2 - 
NR 470 R 471 ), an amidosulfone group (-NH-S0 2 -R 472 ), a sulfone group (-S0 2 - 
R 473 ), a phosphoric acid group j-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=6)(OR 474 )(OR 475 )), a phosphonic acid group . (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 479 ), a tetrazble group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 480 ; 
-NR^R 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 466 /R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
^^^^.iind£|pQ^^}(rf^e^,g^er y mayform apart- of a;ring; and 

- wherein the substituents R 460 , R 461 , R 462 , R 463 , R 464 , R 465 , R 466 , R 467 , R 468 , 
R 469 , R 470 , R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 , R 478 , R 475 >, R 480 , R 481 , and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkehyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 
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has the formula (VIII) 




A 7 (VIM) 

wherein X 6 Is selected from CR 490 R 4 ^ 0 ( S' or.'NR^%when'thesbond .between X 6 
and ,<X 7 is a single bond; and . ,. r , 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N," when the bond between X 6 and X 7 is a 
double bond; and 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 . R 495 , R 496 , and R 497 independently of each 
other, are a hydrogen atom (-H); or an alkyl, alkenyl, alklnyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyli aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 800 ), a boronic acid group (-B(OH) 2 ); a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 501 ), a carboxylic acid anhydride group (-CO-0-CO-R 502 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^ 03 (OH)), a O-substituted hydroxamic acid group (-CO-NHCOR 504 )), a 
carboxamide group (-CO-NHa), a N-substrtuted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 505 ; -CO-NR 506 R 507 ), an amido group (-HN-CO- 
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R 508 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-disubstituted sulfonamide group (-SO2-NHR 509 ; .SO2- 
NR 510 R 511 ), an amidosulfone group (-^H-S0 2 -R 512 ), a sulfone group (-SQar 
R 513 ). a phosphoric acid group (?OP(=0)(OH)2), a phosphoric acid ester group 
(-0P(=O)(pR 514 )(OR 515 )), a phosphonic ., acid group (-P(=0)(pH) 2 ) l an 
phosphonic acid ester group '(-P(=0)(OR 516 )(OR 517 )'), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 518 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 519 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.NhcI (substituted amino group (-NHR 520 ; 
-NR 521 R 522 ); and 



1. 



which, independently of each other, can be substituted with one or more 
stibstituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 R 493 , R 494 , R 495 - R 496 , and 
R 497 , if present, as well as the pairs R^/R 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
r 521 /r 522 , independent of each other, may form a part of a ring; and 

wherein the, substituents R 50 VR m \ R^. R^ 03 , R 504 , ^ 505 , R 506 , R 507 , R 508 , R 509 , 

""rSIO "b$F. R512 R 513 S514 p51S R 516 R 517 R 518 r519 r 520 r 521 __J r522 

/^P*fy ^^,.<^ r 'a»..a A (^^C^^H or an alkyi, alkenyl, 
wIS"^^^^^^^!^ 1 ^ P yc, ?uW^ l?e ter ? alk y , « heteroalkenyl, 
w heteroalkmyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl- 
.altyl, het^ heteroaryl-heteroalkyl group; and , 

wherein A is , . .. 

•5 nydrogen atom (-H); or an alkyl, ajkenyl^ alkinyl, cycloalkyl, cycloalkenyl, 
j^^kinyl/.l^rcMjkyt, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyj, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroaikyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 540 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 541 ), a 
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carboxylic acid anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group 
(-C9-NH(OH)), a N-substituted hydroxamic acid group (-CQ-NR^OH)), a .0- 
substituted hydroxamic acid group (-CQ-NH(OR^))., a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 545 ; -CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstittrted sulfonamide group (-SO^NHR 549 ; . -SC^-NR^R 551 ), an 
amidosulfone group (-NH-SQ2-R 552 ), a sulfone groug (-SQ^R 5 ^, j phosphoric 

phosphonic acid ester group (-P(=d)(9R ?s ^OR 557 )j, a halogen' atonj, a, 
trifluormethyl group (-CF 3 j, a thiol group (-SH); a thioether group » (-S-R 668 )," a 
hydroxy group (-OH); an alkoxy group (-O-R 559 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 560 ; 

_ NR 561 R 562 ); gnd 

- which, independently of each other, can be substituted with one or more 
substituents; which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R^/R 551 , R 554 /R 555 , R 556 /R 557 and 
R 5ei /R 562 jndependeniy 0 f eacn other, may form a part of a ring; and 

- wherein the substituents R 540 , R M \ R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

. R 549 R 550 R 551 R 552 R 5» R 554 R 5S5 R 556 R 557 R is8 R 559 r5 6 0j r 561 ^ 

R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 
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has the formula (IX) or (IXa) 



,610 . 




- wherein X 8 is N or CR 570 ; and 

- wherein R 570 , R 575 , R 6i0 and R 611 independently of each other, are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, . heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(.COOR 581 ), a carboxylic acid anhydride group (-CO-0-CO-R 582 ), a 

^droxfmjc acia^rSUp (-CO-NH(OH)), a N-substituted hydroxamic acid group 
; ^GQ^NR^OH)); a ^substituted Hydroxamic acid group (-eO-NH(OR 584 )); a 
carbbxamW or N,N-disubstituted carboxylic 

acid amide group, (-CO-NHR 585 ; -CO-NR^R 587 ), an amido group (-HN-CO- 
R 588 ), a sulfonic acid group (-Sd 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N;N-disubstituted sulfonamide group (-SOrNHR 589 ; -SO2- 
NR 59 ^ 591 ), an amldosulfone group (-NH-SO2-R 592 ), a sulfone group (-SO2- 
R 593 ), a phosphoric acid group (-OP(=6)(OH) 2 ), a phosphoric acid ester group 
(-bP(=6)(OR 594 )(6R 695 ))' a phosphonic acid group* (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P^OXOR^XOR 597 )), a halogen' atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
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hydroxy group (-OH); an alkoxy group (^O-R 599 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 600 ; 

, NR 601 R 602 ); • 



- which, independently of each other, can be substituted with one or more 
substituents, which can be the same >6r different;' and,' I 

- wherein optionally, the pairs R 570 /R 575 , if present, as well as^the pairs R^/R 5 ^; 
R 590 /R^ 91 Rp^/R 59 *, R 596 /R 597 and R^J/l^/iridessdhderily' ^d^'X»t^^:--«Na^'- 
formapartofa;ring;and • : : ■' • • ■.-■■^yj&uw 

- wherein the substituents R 5 * 0 , R* 81 , R 582 , R 583 / R 584 , R 685 , R 5 ? 6 , R^/R 558 ; 

p5B9 p590 p591 p592 p593 p594 p595 p596 j^597 p598 , p599 j^600 p601 g^... 

R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroaikinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (X) 




(X) 



- wherein the groups X 9 is CR 900 R 901 , S, SO, S0 2 or NR 9 
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- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, or 5 halogens, . or 

-c(=o)nr 910 r 911 . - 

wherein. A 9 and A 10 are, independently of each.other, selected from 

hydrogen, cyano, -C(=0)NR 912 R 913 , or d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 

linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein ' 

■-. R 910 and R 912 , are, independently of each other, selected from hydrogen, or 

Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 

substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 911 and R 9 ! 3 , are; independently , of each other, selected from the group 
consisting of , 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Qi.^2, i 9 3j4 c 4 ,^o^c^^ 

substi^edpWfth ; 1,r2, 3, 4, 5^ or 7 ^ subsmufente: independently, selected from 
(a)0,,1, 2, 3, ; ,4>.^fj 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of s , . f, 

(a) hydroxy, _ : 

(b) -COOH, 

(c) -COO(C 1( C 2 , C 3 , Q A , C 6 or C 6 alkyl), i.e. ester, 

(d) phenyl,^ 

(e) naphthyl, 

(f) C 3 , G 4 , C 5 or C 6 cycloalkyl, , 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 
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(h) an 8, 9 or 10 membered bicyclio ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said .5 : (^/6,i|^Mnb^.||^PS^» • 
and said 8, 9 or 10 t membe^bjcypl^ 
substituted with 1 , ,2, 3,c4 i >or 5 substitue^ 
from oxo, hodroxy, halogen, and R920; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said -000(01, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4l 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy; . 

(2) cyano; 

(3) G 3 , C 4 C 5 or G 6 cycloalkyl optionally substituted with 1,2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -000(0^ C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, d, C 2 . C 3l C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -COO(0i, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4) C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
.4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
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-COOH, and -OCi, -OC 2l -OC 3 , -pd, -OC 5 or -OC 6 alkyLsubstituents. being 
linear or branched and. optionally substituted with 1 , 2, .3,. 4, or 5 halogens; , 
(4) Ci , G2, d, C 4 , d. C 6l 0 lr Cs, C9 or .dp alkyl, which is linear or branched 
and is optionally substituted with v 1, 2, 3,^4, 5, 6, or 7 substituents 
independentiy .selected I. from, 0,- i, 2, 3, 4, or 5 halogen atpms and 0, 1, or 2 
groups selected from . 

(a) hydroxy; 

(b) -CpQH; : . i 

(c) -pOP^Ci, C 2 , C 3 , d, C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched, and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

.(d) a : 5 7 or 6-membered heterocycle which may be saturated or 
^unsaturated comprising 1, 2, 3, or 4 hetero atpms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, d. C 2| 
C 3 , d, d or d alkyl, and -OQ1, -OC 2t -OC3, -OC 4 , -OC 5 or -OC 6 alkyl, 
said d, d, Q 3 , d, C5 or C 6 alkyl, and -OC1, -Od, -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or .5 halogens.; 

(§) an 8, 9. or l O membered biqycjic jing syste which may be saturated 
on ^unsaturated .comprising (i) two fused heterocyclic, rings, each 
Jret^^ independently selected 

.from nitrogen, ^oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
, hawing, 1, 2, or 3 ; heteroatpms; independently selected from nitrogen,, 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 

system is optionally substituted with 1, 2, 3, 4, or 5 substituents 

/>«■-■" 

independently selected from oxo, hydroxy, halogen, d, d, d, d, d or 
, d alkyl, and -OC1, -Od, -Od, -Od, -OC 5 or -OC 6 alkyl. said d, C 2 , d, 
p 4 , C 5 orX 6j alkyl, and -Od, -OC 2 , -OC 3l -Od, -OC 5 or -Od alkyl being 
linear or .branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR^R 9 ^; . 

(g) -S0 2 NR 9?5 R 925 ; 
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(h) ^R^-C^fe* 5 

(O-NR^-C^OJNR 925 ^ 925 ; . , 
(j)-NR 92 fC.QOR^° . . ■ • . 

(kj^p-co^ 30 ; . yf ... ../ .;i " ' 

(I) -OrCO-NR^R 9 ^; ^ 
• (m^NR^SC^R^; ", ' ' . ., ' ' , ^ . <; 

(o) : ,pji$pyj vybich is optionally substituted with 1, 2, 3, 4, or 5 group 
independently, selected frpm halogen, .hydroxy, C 1f C 2 , C 3f C 4 , C 5 orX6 
alkyl, -OC1, -OC 2 , rQC 3 , -OC4^-OC 5 or OCe alkyl, -CpOH, -COb(Ci, C 2f 
C 3l C 4) ,C 5 ,or Ce alkyl) i.e. ester, said d, C 2| G 3 , C 4> G 5 or C 6 alkyl, -OCi, 
-QC$, -QC 3 , -OC 4 , -OC5 or -Ope alkyl, rCjQOJdj, -COOfCi, C 2 , C 3f C 4 , Q ?> 
or C 6 alkyl) L f a ester being linear or branched and optionally substituted 
with ,1,^2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3| C 4 C 6 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 hplogens; 

(5) OCi it OC 2l OC 3 , OC 4( OCs, OC 6 , OC 7 , OC 8 ,,Op9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from 
(alhydroxy; : ; ./. . : 

(b) -COQH;^ . \! / \. ; . 

(c) - -£QP(0it C 2 , C 3 , C 4| C5 or C6 alkyl) i.e. ester, which may be linear or 
branched! and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

.. (d) * a 5 /t.or .6-membered heterocycle which may be saturated or 
. unsaturated comprising 1, 2, 3, or. 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents, independently selected from oxo, hydroxy, halogen, Ci, C2, 
,:• .C 3 , C 4 , C 5 . or C 6 alkyl, and -OCi, -0C 2 , ^OC 3l - -OC 4 , 7 OC 5 or .-OC 6 alkyl, 
said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl. and -OC1, -OC 2 , -OC 3 ,. -OC 4) -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 
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(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , C 4 , C 5 or 
d alky£ and -Od, -OC 2 , -OC 3 , -OC 4 , -Od or -OC 6 alkyl, said d, d, C 3 , 
C 4l C 5 or C 6 alkyl, and -Od, -OC 2 , -Od, -OC 4 , -OC 6 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

(g) -Sb 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 92 * ' 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
(j) -NR 925 COOR 930 

(k) -O-CO-R 930 
(I) -O-CO-NR^R 925 ; 
(mi-NR^'sOzR 930 ; 
(n) - NR 925 R 925 ; 

•^ii^fJRfe^ fe. OR^na%,|uj^tltMtj^l .with 1, 2, 3, 4, or 5 groups, 
. independently selected from hajogen, hydroxy, Ci,, C 2 , C 3 , C 4 , C 5 or^Ce, 
. alkyl. -Od, -OC 2 , -Od, -OC 4 , -OQs or-OC 6 alkyl, -COOH, -COO(Ci, d. 
C 3 , C 4| d or b 6 alkyl) i.e. ester, said d, C 2 , d, d, d or d alkyl, -Od. 
-OC 2 , -OC3, -OC 4 , -OC 5 . or -QC 6 alkyl, -CQOH, -COO(C v C 2 , C 3 , C 4 ,.C 5 
or d alkyl) i.e. ester being linear or branched and optionally substituted 
. with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or t 
; . C 3 , C 4 C 5 or C 6 cycloajkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 

(p) d. d d or C 6 cycloalkyi, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 
(6) -COOH; 
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( 7 ) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi) i.e. ester, which .may be linear or 
branched and is optionally substituted with 1, 2, 3, 4, r 5 halogens; 

(8) a 5 - or 6-membered heterocycle. which, may. be ; satarated -or .unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independent^ ^selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halpgen,,Ci, C 2 , C 3 , 
C 4 , Cs or C 6 alkyi, and I -OCi, -OC 2 , _-OC 3 , -OC 4 , -OC 5 or -OC 6 alkyi, . said C tl 
C 2 , C 3 , C 4 , C 5 or C 6 alkyi, and -OCi, -OC 2 , -OC 3 „-OC 4 , -OC 5 or -OG 6 alkyi 
being linear or branched and o^tlpnaMy (; ..^s«uJ^d wjth. ,1 ,.-2< .3,, 'fafafi 
halogens. 1 

(9) an 8, 9 or 10 membered bicyclic ring system which may besaturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogenj oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents Independently selected from oxo, hydroxy, 
halogen, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyi, said Ci, C 2 , C 3 , C 4 , C 5 or C $ alkyi, and -OCi, -OC 2 , -OC 3 , -OC 4) 
-OC 5 or -OC 6 alkyi being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 
(IIJ^pzNR^R 925 ;" 

(12) -NR 92? -C(=0)R 925 

(13) -N.R^^OJNR 92 ^ 925 ; 

(14) -NR^COOR 930 . 

(15) : 0-CO-R 930 ...... 

(16) -0-CO-NR 925 R 925 ; ,. 

(17) -NR 925 S0 2 R 93 °; 

(18) - NR^R 925 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyi, 
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-Od, -OC 2 , -OC 3> -OC 4 , -OC5 br.-OCs alkyl, -COOH, -COO(C 1( C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said C 1( C 2 , C 3l C 4 , C 5 or C 6 alkyl, -OC 1( -OC 2 , -OC 3 , 
-OC4, -OC 5 .or -OCe alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 or C$ alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3l C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 orC 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , G 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0, i, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, C1, C 2 , C 3) C 4 , or C s alkyl, -Od, -OC 2l -OC 3 , -OC 4 , or -OC s 
alkyl, said d, C 2 , C 3 , C 4l or C 5 alkyl, -Od, -Op 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 
has the formula (XI) 




(XI) 



wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 
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.- wherein R 1O0O , R 1M1 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C 1t C 2 , C 3 , C 4) C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

_ : rioio anc j Rioi2 a a re independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
- R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, C 2 , C 3 , C 4 , C5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4; 5, 6 or 7 substitutents independently selected from 
(a) 0, 1 , 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 
group consisting of , 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(d , C 2 , C 3 , C 4) C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 
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(h). an 8, 9 or 10 membered bicyclic ring system which may be saturated 
.. or unsaturated comprising, (a) two i fused . heterocyclic rings, each 
heterocyclic ring haying 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene.ring fused; to a 5- or 6- 
lf membered heterqcycle having 1 , 2,, or 3 hete.ro .atoms; • . 

,-. .wherein said C 3 , C 4 , C 5 or C& cycloalkyl, phenyl, naphthyl, are 
optionally substituted witji { . 1,^2, 3, 4, or 5; substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said -8, 9 or 1p : membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, ^andR 1020 ; and ■> 

(3) C 3 , C 4 Cs or C 6 cycloalkyl, which is optionally substituted, with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, C 1( C 2 , C 3 , C 4 , C 5 or G 6 alkyl, and -QCi, 
-OC 2 , -OC 3 , -OC 4 , -OCs or -OC 6 alkyl, said -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e.. ester, C 1; C 2 , C 3 , C 4( Cs or C 6 alkyl, and -QC,, -OC 2 , OC 3 , -OC 4 , 
-OC5 or -OC.6 alkyl being.l.inear or branched and optionally substituted with 1 , 

v^rein.R'^js.^lec^ jrom the group consisting of:. 

(1) hydroxy; 

(2) cyanp; 

v(3) r C 3 , C 4 C5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
; independently selected from.halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , G 4 , 
. C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C ? alkyl, and -OC1, -OC 2 , -OC 3 , 
;OC 4 , -OC5 or -OC 6 alkyl, wherein said -COQ(Ci, C 2 , C 3l C 4 , C s or C 6 alkyl) 
i.e. ester, C.i, C 2 , C 3 , C 4 ,,C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 ,^OC 5 or 
rOC 6 alkyl are linear or brapched and are optionally substituted with 1, 2, -3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
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-COOH, and -9C1,. 7QC2, rQC 3 , -OC4, -OC 5 or -OC 6 altyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 
(4) Ci, : C 2 , ,C 3 , d, Cs, d, ,C 7 , G 8 ,JC 9 or .do alky},, which js linearor branched 
and .is optionally substituted w'th 1, : 2,. .3, 4,. 5,- 6„ or 7 sub,stituents 
independf.ntly,.selected from .0,1,. 2,. 3, .4, or. 5 halogen, atoms .and 0,v1, or,2 
groups selected from . > .' :V .,. • - 

(a) hydroxy; - 

(b) -COOH; 

, (c) -COp(Ci, Cg, Cj, ( C4, C^jprjCe- ja|^ j^ester/ whteh may linear or 

branched and is optionally substituted: with i, 2, 3, 4, or 5 halogens; 
. (d) a, 5 - pr ; ,.^embered heterocycle which may be saturated or 
. unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen, and sulfur, optionally substituted with 1, 2, or 3 
substituehts independently selected from oxo, hydroxy, halogen, d, C2, 
C 3 , d, Cs or d alkyl, and -OC1, -Od, -OC 3 , -Od, -OC 5 or -OC 6 alkyl, 
said d, C 2 , C 3l . d, Cs or ,C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -DCs or 
-OC 6 alkyl being linear or branched and optipnaljy .substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) ,an 8, 9 or 10 membered bicycljc ring system which may be saturated 
or. unsaturated comprising '..(i) two> fused heterocyclic rings, each 
heterocyclic ring having .1, 2, 3, or 4 heteroatoms independently selected 

- from nitrogen, oxygen., or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, 01; 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene . ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, d, d, C 3 , C 4 , C 5 or 
C 6 alkyl. and .-OCi, -OC 2 , -OC 3 , : Od,.-OC s or -pd, alkyl, said d, C 2 , C 3l 
C4.-Cs.0r C 6 alkyl, and,-Od, -OC 2 , -OC 3 , -OC4, -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted w'»th 1, 2, 3,' 4, or 5 
halogens; ... 

(f) -CONR 102S R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 
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(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 10?5 R 1025 ; 
0) -NR 1025 COOR 1030 . 

(k) -0-CO.R 1030 v . 
(I) -O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 s6 2 R 1030 ; 
(n) - NR 1025 R 1025 ; 

(q) phenyl which is optionally ■ substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C s or C 6 
alkyl, -OCi, -OC 2 , -OC 3> -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -000(0,, C 2 , 

0 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCl 
-OCz, -OC 3l -OC 4 , -OC 5 or -OCe alkyl, -COOH, -COOCd, C 2 , C 3l C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, .5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 

(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 

4, 5, or 6 halogens; 

(5) OCi, OC 2 , OC 3 , OC 4 , OC 5 , OC 6 , OC 7 , OC 8 , OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; . 

(b) -COOri; 

• ty.y?99(?!> 9 2 > c 3- p4» c s °r C 6 alkyl) i.e. ester, which may be linear or 
branched and .is optionally substituted with 1, 2, 3, 4 or 5 halogens; 
(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C 1( C 2 , 
C 3 , C 4 , C 5 or C 6 alkyi, and -OCi, -QC 2 , -OC 3 , -QC 4 , -OC 5 or rOC 6 alkyl, 
said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4l -OC 5 or 
-OCe alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 
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(e) an 8, 9 or 10 membered bicyciic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 ,2, 3, or, 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur. ... or (ii) a 5 r or 6-membered heterocycle 
having 1, 2. or 3 heteroatoms independent^ selected from nitrogen -, 
oxygen and sulfur, fused to a benzene ring, wherein said bicyciic ring 
system is optionally substituted with : 1, 2,. 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halp^en, / Q 1 , Qa, C 3 , C 4i C 5 or 
Ce alkyi.. and -6d , -OCa, -OC 3 . -OC 4 . -OC 5 or -OC 6 alkyl, said d , C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCf, -OG 2l -OC 3 , -OC 4 , -OC s or -OC 6 alkyl being 
linear or branched and bptjqna^ 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 102S ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
0) -NR 1025 COOR 103<) 

(k) -O-CO-R 1030 
(I) -O-CO-NR 1025 R 1025 ; 
(m) -NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, C1, C 2 . Q 3 . C 4 , C 5 or C 6 
alkyl, -OC tl -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, -COOH* -000(0^ ^. 
C 3 . C 4 , C 5 or Ce alkyl) i.e. ester, said C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl. -OCl 
-OC 2 , -OQ 3 . ^6C 4 , -OC 5 or -OC 6 alkyl, -COOH, -000(0^ C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 
(6) -COOH; 
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(7) -COO(Ci, C2, C 3) C 4 , C5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1 , 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1 , 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
G 4 , C 5 or Ce alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC s or -OC 6 alkyl, said Ci, 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, "Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OG1, -OC 2 , -OC 3 , -OC 4 , -OC5 or 
-OC 6 alkyl, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 c or -©Ce'alkyr being linear or branched and optionally substituted with 1, 
2,3,^-of5 ; haibgens; '- ' ^ '.*.. - \ : : 

(ioj'-e6NR 1K5 R 1oa f ; • y >t ■' •• ' * 

(11) -^ 2 NR i025 R 102 ^ , : V 

(12) -NR 1025 -C(=d)R 1025 ! 

(1 3) -NR 1025 ^C(=O)NR 1025 R 1025 ; 

(14) -NR^ 5 COOR 1030 

(15) -0-CQ-R 1030 

'(l'6) -b-GO-NR 1025 R 1025 ; ' . ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, .Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
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-Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC e alkyl, -COOH, -000(0,, C 2 , 0 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 . or C 6 alkyl, -Od, -QC 2 , -0C 3 , 
-OC4, -OC5 or -0C 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C s or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein. R 1030 is selected from the group consisting of phenyl, C 3> C 4 C 5 
or C 6 cycloalkyj, and C 3l C 4 C 5 or C 6 cycloalkyl. wherein d, C 2 , C 3 ,.C 4 , 
C 5 or Ce alkyl is finear or branched anbd is optionally substituted with 1, 
2, 3, 4; 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or T phenyl, wherein said optional phenyl substituent and 
said R 930 , when FfP° is ; phen'yl or C 3 , C 4 C5 or b^cycloalkyl, are aptibnalfy 
substituted with 1,2,3, 4, or 5 substituents, independently selected from 
halogen, OH, C,, C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or-OC 5 
alkyl, said Ci, C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. - 

wherein R 1025 is selected from R 1030 and hydrogen. 

or wherein the group PM 

has the formula (XII) 




t 



\ 

! 
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- wherein the groups R 120 - is hydrogen or fluoro. . 

-n therein r120 ° A 12 is selected from hydrogen and cyano, and the other 
hydrogen. 



is 



or wherein the group PM 

has the formula XIII: 




1300 



wherein 



R 13a) apd R^^JjeJpdepnde ^ ; J 

(10) hydrogen, 

(11) CN, ■*" 

(12) • 9j-1^!^i^ ic ^:/ft .JiH^^i^r ^9!?^ WhlcH is unsubstituted or 
substituted with: 

a) halogen, or 
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. b) phenyl , : which is unsubstituted or substituted with 1-5 substitutents 
inde^ndently .. selected , from halogen, CN, , OH, R 13 f, .. OR 1302 , 
; ; NJI-S^R 1 ^ NliCiIalkyOSQaR 1 ' 392 ,"'' '"sQzR 13 * SO 2 NR 1305 R 1306 , 
•*NR 1 ^R 1308 , CDNR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the Ci- 
6 a1kyl is linear or branched. 

(13) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independentiy selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 . 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C^C^alkyl, wherein the Chalky! is linear or branched, 

(14) a 5- or 6-membered heterocyclic which may be saturated or 
unsaturated comprising 1 - 4 heteroatoms independently selected from N, S 
and O f the heterocyble being 4 unsubstituted or substituted with 1 - 3 
substituents independently selected from oxo, halogen, NO2, CN, OH, R 1302 , 
OR 1302 , NHS0 2 R 1302 , N(C^alkyl)SO2R 1302 f S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 , CONR 1305 R 1306 , C0 2 H, and CO^i-ealkyl, wherein the C^alkyl is 
linear or branched, 

■j (15) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, d^alkyl, and OCi^alkyl, wherein 
the Ci^alkyl and OCi^alkyl are linear or branched and optionally substituted 
with 1-5 halogens, 

(16) OH, 

(17) OR 1302 , and 

(18) . NR 1305 R 1308 ; 

R 1302 is Ci^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, CO2H, and 
C0 2 Ci_6alkyl, wherein the Chalky! is linear or branched; 

R 1303 , R 1304 and R 1307 are independently selected from the group consisting of: 



(10) hydrogen, 
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(11) Ci.ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substituted 
independently selected from halogen, OH, C^alkyl, and OC^alkyl, 
wherein the C^alkyl is linear or branched and optionally substituted 
with 1 -5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, and 
OCi^alkyl, wherein the Chalky! is linear or branched and optionally 
substituted with 1 - 5 halogens, 

.' e) CO2H, ; ' " • '[ . 

f) C0 2 Ci^alkyl, 

g) CONR 1305 R 13b6 , 

(12) CN, 

(13) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OCi^ajkyl, hydroxy and halogen, 
wherein the C^alkyl is linear or branched and optionally substituted with 1-5 
halogens, 

/(1 4 )K ; ....A n ^^X , '^ i 9^^^ 8 M^^^ 1 or substituted .with 1 - 5 substituents 
.independently selected from J^alkyl,, and OC^alkyl, hydroxy and halogen, 
.^^nfteCi^l'kyl is. linear or branched and optionally substituted with 1 - 5 
halogens, 

(15) CO2H, 

(16) cbzCiiajkyl, . ., 

(17) ,. CO^R 1305 R 1306 ,.and . ... . , .. ' v ., 

(18) C^cycloalkyl, which is unsubstituted or substituted with 1 5 
substituents independently selected from d-ealkyl, and OC^alkyl, hydroxy 
and halogen, wherein the Chalky! is linear or branched and optionally 
substituted with 1-5 halogens; . 
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R and R 1308 are independently selelcted from the group consisting of: , 

; r.-r ■ ■ • .' • ' - '"■ • " - , " ' 

(5) hydrogen, 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, C^alkyl, and OC^alkyl, wherein the C^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens, 

(7) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from C^alkyl, and OC^alkyl, wherein the C 1r6 alkyl is 
linear or branched and optionally substituted with, 1 - ^halo^eris, ylK? - ; ... 

(8) Ci-ealkyl, which is linear or branched and which is;unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, Chalky!, and OC^alkyl, 
wherein the C^alkyl is linear or branched and optionally substituted 
with 1-5 halogens, 

or wherein R 1 305 and R 1306 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
unsubstituted or substituted with one to five substituents independently 
selected from halogen, hydroxy, C^alkyl, and C^alkoxy, wherein alkyl 
and alkoxy are unsubstituted with one to five halogens; 



or wherein the group PM 

has the formula XIV: 



R1 \ ^ / Rl4 ° 1 



X CN (XIV) 
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wherein R 1400 and R 1401 , independently of each other, are . ' 
a hydrogen atom (-H); or ah alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkeriyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehydeVcHO), a ketone 
group (-CO-R 1402 ), a boronic. acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 1403 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 1404 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 1405 (OH)), a O- 
substituted hydroxamic. acid group (-CO-NH(OR 1406 )), a carboxamide group 
(-CO NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 1407 ; -eO-NR 1408 R 1409 ), an amido grpup (-HN-CO-R i410 ), a sulfonic 
acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substifuted or N.N- 
disubstituted sulfonamide group (-SO2-NHR 1411 ; -S0 2 -NR 1412 R 1413 ), an 
amidosulfone group (-NH-SO2-R 1414 ), a sulfone group (-S0 2 -R 1415 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 1416 )(OR 1417 )), a phosphdnic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (^P(=0)(OR 1418 )(OR 1419 )), a halogen atom, a 
trifluormethyl group (-GF 3 ), a thiol group (-SH); a thioether group (-S-R 1420 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 1421 ), a tetrazole group, an amino 
group ( : NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 1422 ; 

: NR 1423 R 1424 ) : gnd 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . ( 

.wherein, optionally, the pairs R 1408 /R? 409 , R 1412 /R 1413 ,: R 1416 /R 1417 , R 1418 /R 1419 and 
R 1423 /R 1424 . independenly of each other, may form a part of a ring; and . 

- wherein the substituents R 1402 , R 1403 , R 1404 , R 1405 , R 1406 , R 1407 , R 1408 , r 1409 , 

1410 R 1411 p1412 p1413 R1414 R 1415 R l416 R 1417 R 1418 R 1419 R 1420 r1421 r1422 
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R 1423 , and R 1424 , independently of each other are a hydrogen atom (-H), or an alkyi. 
alkenyl, alkinyl, cycioalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, jheteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 



group; 



or wherein the group PM 



has the formula XV: 



R 1501 




; R 1500 



(XV) 



- wherein X 11 is CH 2 , CHF or CF 2 ; 

- wherein R 1500 is selected from the group consisting of alkylcarbonyl, arylcarbonyl, 
cyario, heterocyclecarbonyl, R 1502 R 1503 NC(O)-, B(OR 1604 )2, (1 ,2,3)-dioxoborolane 
and 4,4,5,5-tetramethyl(1,2,3)-dioxoborolane; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycioalkyl, cycloalkylalkyl, cyano, 
haloalkyl, haloaikenyl, heterocyclealkyl, and hydroxyalkyl; 

- wherein R 1502 R 1503 and R 1504 are each independently selected from the group 
consisting of hydrogen, alkyl, and arylalkyl; 



with the proviso that the following compounds are excluded: 
glutamin-thiazolidin (=Gln-Thia), glutamin-pyrroiidin (=Gln-Pyrr) (from WO 
03/072556), glutamin-pyrrolidin-2-carboxylic acid (= Gin-Pro), glutamin- 
pyrrolidin-2-carboxamid (=Gln-Pro amid), and (S,S) 4-Amino-5-(2-cyano-2,5- 
dihydro-pyrrol-1-yl)-6-oxo-pentanoic acid amide (Gin - 2-cyano-2,5-dihydro- 
pyrrolidin) (from WO 01/55105). 



\ 
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2. Compound according to claim 1 
wherein n is Q or 1 ; 

wherein, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 ,'R 8 , R 9 , R 10 , and R 11 independently of each other 
■ are . ' 

- a hydrogen atom; or 

- g ^Mbstftuted or unsubstituted alkyl group having 1 to 30 carbon atoms; or 

- a substituted or unsubstituted alkenyl group having 2 to 30 carbon atoms; or 

- a substituted or unsubstituted alkinyl group having 2 to 3d rarbon atoms; or 

- a substituted or unsubstituted cycloalkyl group having 3 to 30 carbon atoms; or ■■ 

- a substituted or unsubstituted cycloalkenyl group having 3 to 30 carbon atoms; 

- or a substituted, or unsubstituted cycloalkinyl group having 6 to 30 carbon 
atoms; or . 

- a substituted or unsubstituted heteroalkyl group having 1 to 30 fcarbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkenyl group having 2 to 30 carbon atoms 
and ,1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkinyl group having 2 to 30 6arbon atoms 
and r to 6 hetero atoms each independently selected from oxygen, nitrogen or 

• muP4&>&£ Ofc.ntl:M!p^4;r ; -^ ;;,■■« ::\\; v '? -*vE - 7- ; ' 

sulfur; or 

- a substituted or unsubstituted heterbcycloalkyl group having 1 to 30 carbon 
atoms, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

- a substituted or unsubstituted heterocycloalkenyl group having 2 to 30 carbon 
atoms, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen, or sulfur; or 

\ - a substituted or unsubstituted aryl group having 3 to 30 carbon atoms; or 

- a substituted or unsubstituted heteroaryl group having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur; or ^ 
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a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 30 carbon atoms, and at least one 
substituted or unsubstituted alkyl group each having 1 to 30 carbon atoms; or 
a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms! each independently setected ifrom oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted alkyl group having 

having 1 to 30 carbon atoms; or 

-.• : Aiy .• ' ; ■ m%v: . j I; " : t o ■'. :-\:\> 

a substituted or unsubstituted aryl-heteroalkyl group having at least one 

Substituted or unsubstituted aryl group each having 3 to 30 carbon atoms, and at 

least one substituted or unsubstituted heteroajkyl group each having - ! to 30 

carbon atoms and 1 to 6 hetero atoms each independently selected from oxygen, 

nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted heferoaikyl group 
each having 1 to 30 carbon atoms and 1 to 6 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO), a ketone group ( CO-R 20 ), a boronic acid group 
(-B(OH)2), a cyano group (-C=N), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COQR 21 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 22 ), a hydroxamic acid group (-dO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR 23 (OH)), a 6-substituted hydroxamic acid 
group (-CO-NH(OR 24 )), a carboxamide group (-CO-NH2), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CO-NHR 25 ; -CO-NR 26 R 27 ), an 
amido group (-HN-CO-R 28 ), a sulfonic acid group (-SO3H), a sulfonamide 
group (-SO2-NH2), a N-substituted or N.N-disubstituted sulfonamide group 
. (-SO2-NHR 29 ; -Sd2-NR 30 R 31 ), an amidosulfone group (-NH-S0 2 -R 32 )i a siilfone 
group (-SO2-R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 )), a phosphonic acid group (-P(=0)(OH) 2 ), 
an phosphonic acid ester group (-P(=0)(OR 36 )(OR 37 )), a halogen atom, a 
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trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 39 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N, ^substituted amino group (-NHR 40 ; 
-NR 41 R 42 ); , 

- which each independently can be substituted with one or more substjtuents, 
which can be the same or different; and, 

- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
and R 1 \ as well the pairs R^/R 27 , r¥, r¥ 5 , R 36 /R 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 

- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 , R 25 , R 26 , R 27 , R 28 f R 29 R 30 , 
R 31 , R 32 , R 33 ,. R 34 , R 35 , R^ R 37 , R 38 , R 39 , R 40 , R 41 , and R 42 independently of 
each other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, 
cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyi, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 
group. 

3. Compound according to claims 1 or 2 

fciiv.. •■ • . . ' ■ 

wherein n is 0 or 1; 

wherein R 1 , M R 3 . R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 1 ^ and R* 1 independently of each other 
are 

- a hydrogen atom; or 

a substituted or unsubstituted alkyl group having 1 to 20 carbon atoms; or 

- a substituted or unsubstituted alkenyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted alkinyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloalkyl group having 3 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloalkenyl group having 3 to 20 carbon atoms; 
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or a substituted or unsubstituted cycloalkinyl group having 6 to 20 carbon 
atoms; or 

a substituted or unsubstituted heteroalkyl group having 1 to 20 carbon atoms 
and 1 to 3, hejtero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heteroalkenyl group having 2 to 20 carbon atoms 
and 1 to 3 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heteroalkinyl group having 2 to 20 carbon atom's 
and 1 to 3 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heterocycloalkyl group having 1 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heterocycloalkenyl group having 2 to 20 carbon 
atoms, and 1 to 3 hetero atpms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted aryl group having 3 to 20 carbon atoms; or 
a substituted or unsubstituted heteroaryl group having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 20 carbon atoms, and at least one 
substituted or unsubstituted alkyl group each having 1 to 20 carbon atoms; or 
a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted alkyl group having 
having 1 to 20 carbon atoms; or 

a substituted or unsubstituted aryl-heteroalkyl group haying at least one 
substituted or unsubstituted aryl group each having 3 to 20 carbon atoms, and at 
least one substituted or unsubstituted heteroalkyl group each having 1 to 20 
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carbon atoms and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one. substituted or unsubstituted heteroalkyl group 
each having 1 to 20 carbon atoms and 1 to 4 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or . . 

a carbaldehyde (-CHO), a ketone group (-CO-R 20 ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-ChN), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 21 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 22 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR 23 (OH)), a O-substituted hydroxamic acid 
group (-CO-NH(OR 24 )), a carboxamide group (-CO-NH 2 ), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CO-NHR 25 ; -CO-NR 26 R 27 ), an 
amido group (-HN-CO-R 28 ), a sulfonic acid group (-SO3H), a sulfonamide 
group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted sulfonamide group 
(-SOz-NHR 29 ; -SOj-NR^R 31 ), an amidosulfone group (-NH-SOz-R 32 ), a sulfone 
group (-S0 2 -R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 )), a phbsphonic acid group (-P(=0)(OH) 2 ), 
J8 • SfiW^fedS^ r«^ l ^:(^(-0)(6R»)(OR 8!r )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 39 ), a tetrazole group, an amino 
gro.up. (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 40 ; 
-NR 41 R 42 ); ' 

yvhich each, independently can be substituted with one or more substituerits, 
which can be the same or different; and, 

wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 t r 10 , 
and R 11 , as well the pairs R 26 /R 27 , R^/R 31 , R^/R 35 , R^/R 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 
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- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 , R 25 . R 26 , R 27 , R 28 , R 29 , r 30 , r 3 \ 
R 32 , R 33 , R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 , R 4 \ and R 42 independently of each other 
are a hydrogen atom . (-H), or an alky!, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalklnyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group. 

4. Compound accordjng to claim 1, 2 or 3, . *••'.■*«*-.■ ts 
wherein n is 0 or 1 ; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a straight or branched chain, substituted or unsubstituted alkyl group comprising 
methyl (-CH 3 ) and ethyl (-CaHg); or 

- a halogen comprising a fluoro, chloro, bromo or iodo atom; or 

- a cyano group ; a thiol group; a hydroxy group; a carboxyi group, a tetrazole 
group, an amino group; an amido group; 

and wherein EWG1 and EWG2 is a double bound oxygen (=0). 

5. Compound according to cfaim 1 , 2, 3 or 4, 

- wherein n is 0; 

- wherein R 1 , R 2 R 6 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 , is each a hydrogen atom; and 

- wherein EWG1 and EWG2 is a double bound oxygen (=0). 

6. Compound according to claim 1, 2, 3 or 4, 

- wherein n is 1 ; . 
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wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 \ R 8 , R 9 , R 10 , and R 11 is each a hydrogeii atom; 
'and . •■, ■- ;^: i O- -\ ■:* /. }:]'.*■"'- 

wherein EWG1 and EWG2 is a double bound oxygen (=0). : : - i 



7. Compound according to claims 1, 2, 3, 4, 5, and/or 6 

V. 

wherein the group PM if --ry- 

has the formula (II) 



-N 



(II) 



wherein X 1 is CR 5i R 52 , O, S, or NR 53 ; and 
wherein X 2 i^&R^R 55 , .CvS, M NR5; r and 



^ wherein'JR^^ : ^ 

- a hydrogen latom (iH);;driari Ci- C2, C 3 , C 4 , G&d, Grt'Gs ahd^Cvbranehed or 
straight chain falkyi* C 2 , C 3 ,~G 4 , 'G^Ce, 'Gt; G 8 and C 9 4 branched orsfraight chain 
alkenyl, C 2 ,' G 3r 0 4 , C 5 ; G& G7, C 8 and G 9 branched or straight chain aikiriyj, C 3 , 
C 4l Gs, C 6 , C7,,C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7 , C 8 and C 9 cycloalkenyl, aryl, 

* heteroaryl or 'amino (-NH2), or a N-substituted or N;N-disubstituted amino group 
(-NHR 80 ; -NR^R 82 ); and 



which, - independently of each other, can be substituted with one or more 
substrtuents, which can be the same or different; and, 
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- wherein optionally, any two of the groups R 51 , R?, R 53 , R 54 , R 5 *, and R* if 
present/, as Well as the pairs R^/R 67 , R 70 /R 71 , R Z4 /R 75 ; R^/R 77 arid R^/R 82 , 
independently of each other, may form a part of a ring; and 

-. wherein the substiiuents R 60 , R 6 \ R** t r 63 , r^ir 65 ; r^, r 67 ^ 68 ; R^pR 70 , 
R 71 , R 72 , R 73 ; R 74 , R 75 , R 7 ^ R^- ' R 78 ; R 79 , R*°, R« and R^, incJependehtiy of 
each other, are a hydrogen atdrri ^H), 6r-a GfrC^; G 3 rC 4 , C 5 , C 6 , G^^ aHd 
Gg branched- ;or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl; Gl C 2 , €3;' G 4 ; C 5l Cfc C 7 , C 8 aridCC 9 erah6h^<br^t^fit.^c1feiih- 
alkoxy, Ar.rAr.,iP*- A,--^,, C^/^^la^fe^^h^^^flraight chain 
alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6l C 7 , C 8 and C 9 cycloalkyl, 
cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 1 is 

- a hydrogen atom (-H) or a carbaldehyde (-CHO), a ketone group (-CO-R 100 ), a 
boronic acid group (-B(OH) 2 ), a cyaho group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 101 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 102 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 103 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 104 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amido group (-HN-CO-R 108 ), a sulfonic acid group (- 

. -SQaH), ,a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; -SO 2 -NR 110 R 111 ), an amidosulfone group 
(-NH-S0 2 -R 112 ), a sulfone group (-S02-R 113 ), a phosphoric acid group 
(-OP(=0)(OH>2), a phosphoric acid ester group (-OP(=0)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 116 )(OR 117 )), a halogen atom, a trifluormethyl group (-CF3), a thiol 
group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 119 ), a tetrazole group, an amino group (-NH 2 ); or a N-substituted or 
N.N-disubstituted amino group (-NHR 120 ; .NR 121 R 122 ); and 



\ 

! 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 116 /R 117 . and 
R 121 /R 122 , independently of each other, may form a part of a ring; and * : : 

wherein the substituents R 10 VR 101 , R 102 , R 103 , R^R 105 , R 106 , R 107 , R 108 , 
R 109 , R 110 , R 111 , R 11 ?, R 113 , R 114 , R 1 - 5 , R 116 , R 117 , R 118 , R 119 , R 120 , R 121 , and 
R 122 , independently of each other, are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl* cycloalkenyl, cycloalkinyl; heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
. - : - ^ heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




- wherein X 3 is CR 131 ^ ■.,,/..•%.>■•,■• 

- Wherein R 1 ? 1 , RW? f and R 133 f independently of each other- are 1 'J 

- a hydrogen atom (-H); or an Ci, C 2f C 3| C 4l C 5 , C 8 , C 7 , C 8 and C9 branched or 
straight chain' alkyl/ C 2 , C 3 , C 4 , Gs, C 6 , C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C2, C 3 , C 4 i C 5 ; C 6 ; C 7( C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4| C 5 , C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5 , C 6 . C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted 
amino group (-NHR 160 ; -NR 161 R 162 ); and 
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v^ich, independently of each other; . can be substituted with one or more 
substituehts, \Artiich can be the same or different; and, 

- wherein optionally, the the paiii<R 1 ? 1 /R^ ? if present^ as well the pairs R 146 /R 147 , 
R 150 /R i5i , R^ 155 , R 1 ^ 157 jind R 161 /R 1 ^^ndependenfy of each other, may 
form a part of a ring; and 

- wherein the substituents R iA0 l R 141 , R 142 , ^, R 144 , r 145 , r 14 « r 147 , r 148 , 
R U9 , R 150 , R 151 , R 152 , R 153 , R 154 ,, R 155 , R 156 , R 157 , R 158 , R«; R 160 , R 161 , and 
R 162 , independently of each other are aMiydrogen atom (-H), or a C 1t C 2 , C 3 , 
C 4) C5, C 6l C7, Ca and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyi, d, C 2) C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkoxy, C 2l C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5) C 6 , C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

wherein A 2 is 

- a hydrogen, atom (-H); or a carbaldehyde (tCHO), a ketone group (-COrR 180 .), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid, ester group (-COOR 181 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group : (-CO-NR 183 (OH)), a p-substituted 
hydroxamic acid group 0-CO-NH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 185 ; 
-CO-NR 186 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid group (- 
-SOsH), a sulfonamide group (-SOrNH^, a N-substituted or N.N-disubstituted 
sulfonamide group (-S0 2 -NHR 189 ; -SO 2 -NR 190 R 191 ), an amidosulfone group 
(-NH-S0 2 -R 192 ), a sulfone group (-SO2-R 193 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 194 )(OR 195 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 196 )(OR 197 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
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group (-SH); a thioether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 199 ), a tetrazole group, an amino group ( NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 200 ; -NR 201 R 202 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

? - wherein optionally, the pairs R 186 /R 187 , R 190 /R 191 , R 194 /R 195 , R 196 /R 197 and 
R^/R 202 independenly of each other, may form a part of a ring; and 

- wherein the substituents R 180 , R 181 , R 182 R 183 , R 184 , R 185 , R 186 , R 187 , R 188 , 

R 189 R 190 R 191 R 192 R 193 R 194 t R 195 t R 196. R 197 R 198 _ R 1« R 200 R 201 gnd 

R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has#ieiformula,(IV) 1 ■•• :^ .: . . . l ;. - • v 




- wherein R 211 and R 212 , independently of each other, are 

- a hydrogen atom (-H); or an d, C 2l C 3 , C 4 , C s , C 6 . C 7 . C 8 and C 9 branched or 
straight chain alkyl, C 2l C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain 
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alkenyl, C 2 , C 3l C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4) C 5 , C 6l C 7| C 8 and C 9 cycloalkyl, C 5l C 6 , C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted 
amino group (-NHR 240 ; -NR 241 R 242 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 227 , R 230 /R 231 , R 234 /^ 236 , R 236 /R 237 and 
R 24 VR 2 * 2 indfependenly of each other, may form a part of a ring; and 

- wherein the substjtuents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 

p229 p230 p231 p232 p233 p234 p235 ^236 p237 p238 ^239 p240 p241 an( j 

R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C 2> C 3 , 
C 4 , C 5 , C 6l C 7 , C 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Ci< C 2 , C 3 , C 4> C 5 , C 6l C 7 , C 8 and C 9 branched or 
straight chain alkoxy, C 2< C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4l C 5 , C 6 , C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

- wherein A 3 is 

- a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 26b ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 262 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group (-CO-NH2), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
-CO-NR 266 R 267 ), an amido group (-HN-CO-R* 38 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 rNH 2 ), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 269 ; -SO r NR 270 R 271 ), an amidosulfone group 
(-NH-SO2-R 272 ), a sulfone group (-S0 2 -R 273 ), a phosphoric acid group 
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(-OP(=Oj(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphonic acid group (-P(=0)(dH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 276 )(OR 277 )), a halogen atom, a trifluormethyl group (-GF 3 ), a thiol 
group (-SH); a thioether group (-S-R 278 ), a hydroxy group (-OH); ah alkoxy 
group (-0-R 279 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 280 ; -NR 281 R 282 ); and 

- which, independently of each other,. : can be substituted with one or more 
substituents, which can be the same or different; and. 

- wherein Optionally, the pairs R 268 ^ 267 , R 2 T°/R 271 , R 274 /R 276 , R 276 /R 277 . and 
R 281 /R 282 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 R 265 , R 266 , R 267 , R 268 
R 269 , R 270 , R 271 , R 272 R 273 R 274 , R 276 , R 276 , R 277 , R 278 , R 279 , R 280 , R 281 , and 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heterqalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 

or wherein the group PM 




wherein X 4 is CR 291 or N; and 
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wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 

a hydrogen atom (-H); or an C tl C 2 , C 3 , C 4> C5, C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C3, C 4 , C 5t C 6l C 7i C 8 and C 9 branched or straight chain 
alkenyl, C 2| C 3| C 4> C 5 , C6, C 7 , C 8 and C 9 branched or straight chain alkinyl, C3, 
G 4> C 5 , C 6 , C 7 , C 8 and C 9 cycloalkyl, Cs, ,C 6l C 7 , G 8 and C 9 cycloalkenyl, aryl, 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N ( N- 
disubstituted amino group (-NHR 320 ; -NR 321 R 322 ); and 

which, independently of each other, can be substituted with one or more 
substituents^which can be the same or different; arid, 

wherein optionally,, the the pair R 291 /R 292 , if present, as, well the pairs r 306 /r 307 i 
R 310 /R 311 , R 314 /R 315 , R 316 /R 317 and R 321 /R 322 , independent of each other, may 
form a part of a ring; and 

- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 3 * 4 , R 305 , R 306 , R 307 , R 308 , 

p309 p310 p311 p312 p3l3 ^314 p315 j^316 p317 p318 j^319 . p320 p321 g n( j 

R 322 , independently of each other are a hydrogen atom (-H), or a Ci, C 2| C 3| 
C 4 , Cs, C 6< C 7 , C 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Ci, C 2l d G 4l C 5 , C 6l C 7| C 8 arid C 9 branched or 
straight chain alkoxy, C 2 , Q3, C 4 , C 5l C 6l C 7t C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, ben^loxy^Qa, C^Ps, C 6> C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

wherein A 4 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 340 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 341 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 342 ),^ hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 343 (OH)), a O-substituted 
hydroxamic acid group (-CO-NHfOR 344 )), a carboxamide group (-CO-NH 2 ), a 
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N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-CO-NR 34 ^ 347 ), an amido group (-HN-CO-R 348 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 349 ; rSO^NR 35 ^ 351 ), an amidosulfone group 
(-NH-SO2-R 352 ), a sulfone group (-SO2-R 353 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 354 )(OR 355 )), a 
phosphoric acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 356 )(OR 357 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 358 ), a hydroxy group (-OH); an alkoxy 
group (-OR 359 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 360 ; -NR 36 ^ 362 ); and 

- which, independently of each other, can be substituted with, one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 346 ^ 347 , R 350 /R 351 , R 354 /R 355 , R 356 ^ 357 and 
R 36i /R 362 j n d epenc | en |y 0 f e ach other, may form a part of a ring; and 

- wherein, the substituents R 340 , R 341 , R 342 , ^R 343 , . R 344 , R 345 , R 346 , R 347 , R 348 , 

R 349 R 350 p351 p 352 R 353 p354 R 355 p356 p357 R 358 p359 p360 p361 anM 

■ /».$; '>iC* *>-■•■/» K > ^ K .^i ty? 1 . •* rv. , K ,., ;and 

- >;vi%:S!f^^f^^^-Hf ? acn other ?>re % a hydrogen .atom (-H), or an alkyl, 

alkenyi, alkihyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, arylj 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 

has the formula (VI) 
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372 
375 



(VI) 



wherein R 37 \ R 3 ??, R 375 and R 376 , independenay.pf,eaqhj9^r, i; . ,,. 5 vWk^* 
a hydrogen atom or'. a ft, ; C 2 , C 3 , C^Cs, .£* Cp C 8 ^nd Gg brariched n pr 
straight chain alkyl, C 2 , C 3 , CU, C 5 , C 6 , C 7 , .C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4 , C 5 , C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5 , Ce, C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group or, a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (rGsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 381 ), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 4 ^ 0 ; 
-NR^R 402 ); and . *, 



which, independently , of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R 386 /R 387 , R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R^/R 402 , independent of 
each other, may form a part of a ring; and 



wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 
R 389 , R 390 , R 391 , R 392 , R 393 ,.R 394 , R 395 , R 396 , R 397 , R 398 , R 399 , R 400 , R«\ and 



WO 2004/099134 



PCT/EP2004/004774 



400. 

• R 402 , independently of each other are a hydrogen atom (-H), or a C 1t C 2 , C 3 , 
C 4 , C 5 , C 6 , C 7 , G 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, C 1f C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg branched or 
straight chain alkoxy, C 2l C 3l C 4 , C 5 , C 6 , C 7l C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyl oxy, C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R 371 and, R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 6 is - 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 420 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 421 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O-substituted 
hyi^mic acid^group^^X^ g^up ^CO-NHz), a 

N-suolirted ^ acid amide ^foup, (-CO-NHR 425 ; 

-CO-NR 426 R 427 j/an amido ^ a sulfonic acid group (-S0 3 H), 

a sulfonamide group (-SO^NHi),^ a N-substit'uted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 429 ; -SOz-NR^R 431 ), an amidosulfone group 
(-NH-SCVR 432 ), a sulfone group (-SOrR 433 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group; (-OPC^COR^tOR 435 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 436 )(OR 437 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 438 ), a hydroxy group (-OH^an alkoxy 
group (-O-R 439 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 440 ; -NR 441 R 4 ^ 2 ); and 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, : the pairs R 426 /R 427 , R 430 /^ 431 , R^/R 435 , , R 436 ^ 437 and 
R 44i /R 442 jndependenly of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 421 , : R 422 , R 423 ; R 424 , R 42 *, R 426 / R 427 R 428 , 
R 429 , R 4 *, R 431 . R 432 , R 433 , R 434 ; R 435 , R 436 , R 43 V V R 438 , R 439 , R^. R 441 , and 
R 442 , independently of each other are a hy'drdgl'ft^tonl C (-H), o/an aikyi; 
alkenyl, alkiriyl, cycioalkyi, cyci^kehylf cy^oflkiniri; " heteroal^ 
heterbalkenyi^ 

heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 
has the formula (VII) 




wherein m is equal to 1 or 2, and o is.equal to 1 or 2, and m or o can be 0; 
wherein A 6 is a hydrogen atom (-H); or a carbaldenyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 462 ), a hydroxamic acid group 
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(-CO-NH(OH)), a Ni-substituted hydroxamic acid group (^0-NR 463 (OH))/a O- 
substituted hydroxamic acid group (-CO-NH(OR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxy lie acid amide group, 
fco-NHR 465 ; ^CO-KlR 466 f^) t an amido group ^ 

group (^S0 3 H), a sulfonamide group ^s6 2 -NH 2 ),' a N^ubstifiited or N f N- 
disJubstitut^d ^^ifeiWid^ ' 1 gi^p ^'^O^HR 4 ^; ^b^R 47 ^ 1 )/ an 
amidbsulfohe group (-NH-SO^R ), a suffone group (-SO^R 473 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=D)(OR 474 K^ acid ^roup j[-P(==b)(dH^)r an 

phosphonic acid ester ^roup (^(=0)(OR 476 j(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF3), a thiol group (-SH); a thioether group (-S-R 47 *), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 480 ; 
-NR 481 ^ 482 ); u : - ' f /-' : : [ ' > " ' 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 466 /R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
R^Vr 4821 ; independ^riiy of eacH^dther, may form a part of a ring; and 

■V^mem W^suestituerits: B^R 461 , R 462 , ^ R^ 64 , R 465 , R* 66 , ^R 468 , 

p469 p470 p471 p472 p473 p474 p475 p476 p477 p478 p479 p480 p481 ar|C j 

R 482 , independently of each other are a J hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryj-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

* ■ • * • 

or wherein the group PM 
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,7 

'-:■;;-/.• ->•,••;■•:•. .»i*:-r-,y "•: 

- wherein X 6 is sfeled^froWCR^B 4 ? 1 , 0, &'or NRff?, when the^bbhd^b^twee^^ 
and X 7 is a single bond; and 

* wherein X 7 is selected from CR 493 R 494 , C\ S, br NR 495 , when the bond between X 6 
and X 7 is a single bond; 

- or alternatively, 

wherein X^ is selected from GR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and : ■ .< . 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other; are a hydrogeft atom (-H); or a Ci, C 2 , C 3 , C 4 , C s , C 6 , C 7 , C 8 and Cg 
branched or straight chain alkyl, C 2l C 3 , C 4 ! C S , V C 6 , C 7 , C 8 and Cg branched or 
straight chain aikenyl, C 2 , Cs/ C 4 ,' Cs, ; W C* C 8 and 1 C 9 branched or straight 
chain alkihylV Ca, C 4 / Cs/C'e, CV, C 8 and Cg cycloalkyl, C 5 , C 6 , C 7 , C 8 and Cg 
cycloalkenyl, heteroalkyl, aryl, heteroaryl, airyl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or,, a tetrazole ' group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 520 ; 
-NR 521 R 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 - r 496 ( a nd 
R 497 , if present, as well as the pairs R 506 ^ 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R521/R522 independent of each other, may form a part of a ring; and 

- wherein the substituents R 500 , R 501 , R 502 , R 503 , r 504 r 505 , r 506 , R 507 , rsm 
R 509 , R 510 , R 511 , R 512 , R 513 , R 5U , R 515 , R™, R 517 , R™, R™, r» rS2 i and 
R 522 , independently of each other are a hydrogen atorii (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, . cycloalkinyl, heteroalkyi, 
heteroalkenyl, heteroalkinyl, heterocycloalkyi, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
borohic acid group (-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 543 (OH)), a O-substituted 
nydr^^'*? fcid- group X^COrNMOR 544 )), a carboxamide group (-.CO-NH 2 ), « 

■p^P^^.^^'^i%^»P ^rHN-eG-R^ 8 ), a sulfonic acid group (- 
^O^H^ ^.ulfgnai^de t qroup.^p 2 .NH2), a ; ^substituted or N,N-disubstituted 
sulfpnamide group .(-SOgrNHRj 49 ; T SQ 2 -NRf °R 551 ), ah amidosulfohe group 
(-NH^O^R 5 ^), r a, : s^if9ne. group (-SQ2-R 553 ),, a phosphoric acjd : . group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-QP(=0)(OR 554 )(OR 555 )), a 
phosphonio.acid .grpup (-P(^Q)(OH) 2 ), an phosphonic acid ester group (- 
P(f9Jt(OR^(OR^))^a.halpge(i..atom, a trifluormethyl group (-CF 3 ) ; .a thiol 
group (-SH); a thioether group (-S-R 556 ), a hydroxy group (-OH); an alkoxy 
9 rou P (-O-R 559 ),, a.tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 560 ; -NR^R^ 62 ); and 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . - t " = 

- wherein ..optionally, the fpaire . R^/R 547 R^/R^ 1 ; R^/R 555 ; R^/R 5 ^ "and 
RseyR 56 ? ,.independe,nlyof each.other, mayform a part of a ring; arid" • : ' . 

r ; ■ Wherein the substityents R^ 40 ,- R 541 , R 542 , . R 543 , R 544 , R^?p R^ 46 ? R 547 
. •;, ;j /R^, R 5M > 1 ,R 552 , ; R«?,R 554 1 R 555 ; R 556 , ; R 557 , R^iR^R^RWand' 
. R 562 . independently of each other , are a, hydrogen* atom; {MjroFWnmtifit 
• ^"X!" a'kinyl, , c^c!oa%b > cy^loalkeny^ cycloalkinyl.^Kgt^lkyl; 
heteroalkenyl, heteroalkinylv heterocycloalkyl,; heterocycloalkenyl, aryl, 
heteroaryl, aryMkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryP 
heteroalkyl group; 



or wherein the group PM 

has the' formula (IX) or (IXa) 



,610 




(IX) (ixa) 



- wherein X e is N or CR 570 ; and 

- wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 
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a hydrogen atom (-H); or an Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C5, C 6 , C 7 , C 8 and. C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6( C 7 . C 8 and C 9 branched or straight chain alkinyl, C 3l 
C 4 , C 5 , C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7 , G 8 and C 9 cycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, aryl-heteroalkyl groyp or, a carbaldehyde (-QHO), a 
ketone group (-CO-R 580 ), a boron ic acid group ( : B(OH) 2 ), a cyano group 
(-C=N), a carboxylic acid group (-COOH),, a carboxylic acid ester group 
(-COOR 581 ), a carboxylic acid anhydride group . (-CO-0-CO-R 582 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 583 (OH)), a,0-substituted hydroxamic acid group (-CO-NHCOR 584 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N*disubstituted carboxylic. 
acid amide group, (-CO-NHR 585 ; -CO-NR 586 R 587 ), an amido group (-HN-CO- 
R 588 ), a sulfonic acid group (~S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-disubstituted sulfonamide group (-SCVNHR 589 ; -SO^ 
NR 590 R 591 ), an amidosulfone group (-NH-SO^R 592 ), a sulfone group (-SOjj- 
R 593 ), a phosphoric acid group (-OP(=0)(QH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 594 )(OR 595 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 59 ^)(OR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkbxy group (-6-R 599 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 600 ; 
-NR^R 6 9 2 -);;. 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the. pairs R^/R 575 , if present, as well as . the pairs R 586 /R 587 , 
R 590 /R 591 , R 594 /R 595 , R 596 /R 597 and R^VR 602 , . independent of each other, may 
form a part of a ring; and 

- wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 , R 585 , R 586 , R 587 , R 588 , 

. p589 ^590 p591 p592 p593 p594 p595 p596 p597 p598 p699 p600 p601 gn( j 
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R 602 , independently, of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cyclpalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkjnyl, heterocycloalkylj heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

• • ■ ' ' ■/■.•.' 

....... • • . ~ .. • •. ( 

or wherein the group PM • 

has the fomnula (X) 




- wherein the groups X 9 is CR 90 ^ 901 , S, SO, S0 2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, Ci, C2, C 3 , C4,.C 5 or C 6 alkyl, which is linear or branched 

. and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
>C(*p)NR 910 R 911 . 

- wherein A 9 and .A 10 are, independently of each other, selected from 
hydrogen, cyano, -C(=0)NR 912 R 913 , or C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein . 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
C 1f C 2 , C 3 , C 4 , G 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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R 911 and R 913 , are, independently of each other,, selected from the group 

consisting of . -,■ 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with .1, 2, 3, 4/5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4> or 5 halogens, and (b) 0, 1,;2 substituents selected from the 
group consisting of • i 

/(a) hydroxy, 

(b) -COOH, . x / / : 

(c) -CQQCQt, C 2f C 3t G 4| C 5 or C 6 alkyl), i.e. ester; ' 

(d) phenyl, v , ■ ■ 

(e) naphthyl, { ; 

(f) C 3 , C 4 , C 5 or Cs cycloalkyl, 

(g) a 5 - or 6. membered heterocycle which may be saturated or 
unsaturated comprising 1, 2 l :3,..or 4 heteroatoms independently selected 
from nitrogen , o^cygen^sulfur; . • ; : 

• 5; ;(h) :^n 8, 9 or 10 membered bicyclic ring system which may be saturated 
{\\ ^^unsaturated comprising (a) two fused heterocyclic rings, each 
kciu ^eipc^elianng 1*2, ;3,r pn4, heteroatoms independently selected 

from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
v membered heterocycle having 1, 2, or 3 hetero atoms; 

) • 

■ : - ; wherein said C 3 , C 4 , G 5 or Ce ;cycloalkyl, phenyl, naphthyl, are 
-;v ; optionally substituted with 1,-2, 3; 4, or 5. substituents independently 
> selected from halogen and-R 9 ??, and said 5 or 6 membered heterocycle 
. n-and said 8; 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2/3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 
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(3) C 3 . C 4 Ca or C 6 . cycloalkyl, which is optionally substituted with 1 ; - 2, or 3 

groups independently selected from halogen, hydroxy,*-COOH, -COG(Ci, C 2 , 

C 3 , C 4v -C 5 or G 6 alkyl),; i.e; ester, Ci, C 2l C 3 , C^Cs or C 6 alkyl, and -OG 1( 

-OC 2i . >vOC 3 , -OC4, -OC 5 or OC 6 alkyl; said -Co6(Ci, Cz, C 3 , C 4 , €5 or C 6 

alkyO, i.e. ester, Ci,.C 2 , G 3 , C 4 , C$ or C&olkyl, and OCi,.-OG 2 , OC 3 , -OC 4 , 

^QC 5 or -OC 6 all<yi being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; .. ,. : « ■■ 

Wherein R^&is .selected ;frpm the group consisting t ofiic ; .< . v. : s ' ;f ; 4 

.(1) hy^roxyk^ri. - r ._ ^■^b-.^J: (s'i '|A- acq u^ioUJCACijC i^Sg.*.- S.gcl< 

(2) cyanOi! •■ ^ s • • a.":. };,:-•■ . Aqr-- '.: -Ji" : ' : V.\ ' 'Mj' '•-•>•. "jj r?« -'r'Cf; ./.'•>•. 

(3) C 3 , G 4 G 5 or.C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen; hydroxy, -GOOH, -COO(Ci , C 2 , C 3 , C 4 , 
C 5 or G 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC, , -OG 2 , -OC 3l 
-OC 4i -OC5 or -OC 6 alkyl, wherein said -COCKd, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2i C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -GC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, \4 ; or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4l C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OC1, -OC 2 , -OG 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci, C 2i C 3l C 4 ; C 5 , G 6 , C7, Cs, Cg or C10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2j 3, ; 4, ,; 5, 6, or 7 substituents 
independently selected from 0,1, 2, 3, 4, or 5<halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; : . 4 

(c) -COO(Ci, C 2 , C 3 , C 4 , C5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which " may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, d, d, 
C 3 , d, d or C 6 alkyl. and -OC 1f -Od, -Od, -Od. -Od or -OC 6 alkyl, 
said d, d, C 3 , C 4 , d or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -Od, -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising ; (i)< two fused heterocyclic rings, estch 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6^membered heterocycle 
hayoing 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is . optionally substituted with 1, 2, 3, 4, or 5 substituents 
independentlyvselected from oxo, hydroxy, halogen, Ci, C 2 , G 3 , C 4 , d or 
C 6 alkyl, and -Od, -OC 2 , r OC 3 , -Od, -OC 5 or-OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , C 5 or. C 6 alkyl, and -Od, -Od, -Od, -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 92 ^ 925 ; 

(g) -SQ 2 NR 925 R 925 ; 

n(h)rNR 9 ; 2 ?-C(=Q)Rf 5 , K<; , - • 

(!) -NR 9 ^(tP)NR^R 92 ^; -V . , 
•a-rs|R?^COOR 930 

(k) -O-CQ-R 930 

(O.-O-CO^R 925 ^ 925 ; ; , .., 

(m) -NR^SOzR 930 ; i . 

. (n) -.NR 92 ^ 925 ; . 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, d, C 2l d, d. d or C$ 
alkyl, -Od, -OC 2 , -OG 3l -Od, -Od or -OCe alkyl, -COOH, -COO(Ci, C 2 , 
d, d, d or d alkyl) i.e. ester, said d, C 2 , d. d. d or d alkyl, -OCi, 
-Od, -Od, -Od, -OQs or -Od alkyl, -COOH, -COO(d, d, d, d, d 
or d alkyl) i.e. ester being linear or branched and optionally substituted 
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.with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 . C4 C5.or.Cs cycloalkyl, which is optionally substituted with .1, 2, 3, 
4, 5, or 6 halogens; \ : . ■ 

(5) OC,, OC2, OC3, OC 4 . OC 5 , OC 6 , OC 7 . OC 8 , OC 9 or OC 10 alkyl, which is 
linear t or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 
(a) hydroxy; 
(bJ-CQOH; . , 

(C-9@0(Ci, P2, C f , C 5 or C 6 alkyl) i:e: ester, which may be linear or 
branched and is optionally substituted with 1 , 2 ; 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1. 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C 2l 
C 3 , C 4l C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said d, C 2 , C 3) C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OG 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or .(ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen', 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , C 4| C 5 or 
C 6 alkyl, and -Od, -OC 2 , -OC 3> -OC 4 , -OC 5 or -OC 6 alkyl. said d, C 2 , C 3 , 
C4, C 5 or C 6 alkyl, and -OCi, -OC 2> -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 



) 
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(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=p)R 925 ... 
(O-NR^-^OJNR 925 ^ 925 ; ... ' 
(j) -NR 925 COOR 930 

(k) -O-CO-R 930 . . 
(I) -O-CO-NR^R 925 ; 
(m) -NR^SOzR 930 ; 
(n)-NR 925 R 925 ; 

(o) phenyl, which is optionally substituted with. 1, 2, 3, 4, or. 5 groups 
independently selected from halogen, hydroxy, Ci, C2, C 3 , C 4 , C5 or C 6 
alkyl, -OC1, -OP2, -OC3, -OC4, -OC5 or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C4. Cs or C 6 alkyl) i.e. ester, said.d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, 
-OC 2 , -OC3, -OC4. -OC5 or -OC 6 alkyl, -COOH, -COO(Ci , C 2 ,,C 3 , C 4 ,; C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 
(6), -COOH; 

-PPO(Qit C 2l4 C 3l C4, 65 or C 6 alkyl) i.e. ester, which may be linear or 
, branched ~and is optionally substituted with 1,2,3,4,5 halojgens; 
(fty a'.5> or &merhbered heterocycle which may be saturated or unsaturated 
^cqmprisingj, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle^being optionally substituted with 1, 2, or* 
3 substituents independently selected . from oxo, hydroxy, halogen, C^ C 2 , C 3 , 
C 4 , Cs or Ce alkyl, and -OC,, -QC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C 1( 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi. -OC^, -OC 3 , r 9C4,.-OC 5 or -OCe alkyl 
being linear or branched and optionally substituted with i, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring.system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heterpatpms Independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicydic ring, system is optionally substituted 
with 1, 2j 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, pi, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -QQi, -OC 2 , -OC 3 , -OC 4 , -OC5 or 
-qCe ajkyl. said C1, C 2 , C 3 , p 4 , C 5 0/ Ce.alky|, and rQCu -OC 2 , -OC 3 , -OC 4 , 
-OCs or -OC 6 alkyl being linear or branched and optionally substituted with i, 
2, 3, 4, or 5 halogens; ^ 

(10) -CONR 925 R 925 ; .. ' ' ' " • 

(11) fl SQ 2 Nljl 925 R 925 ; 



(12) -NR 92 ^C(=0)R^ 5 ... 

(1 3) -NR 925 -C(=0)NR 925 R 92S ; 

(14) -NR 925 COOR 930 

(15) -0-CO-R 930 

(16) -O-C0-NR 925 R 925 ; 

(17) -NR 92 ?S0 2 R 930 ; 

(18) -NR 925 R? 25 ; 

(19) phenyl. , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC 1( -OC 2 , -OC 3 , -OC4, -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, -OC2, -OC 3 , 
-OC 4 , -OCs or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; ; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C$ cycloalkyl, wherein C1, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, Ci, C 2 ,C 3 , C 4t: pr C 5 alkyl.-.TpGi, -OC 2 , -OC 3 , -OC 4 , or T OC 5 
alkyl, said,Ci, C 2 ,C 3 , C4, i o^C 5 .alkyl, -OC^ -QC 2 , -OC 3 , -OC4, or r OC 5 
alkyl being linear; pr branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. ; v:,;:: ^ v . : -w- : - , ... : ,>,>-vy.r = , ■« 

wherein R 925 is selected from R 930 and hydrogen. 



wherein the group PM 

has the formula (XI). , , ? 



/ \ 10 

— N , X 10 



A 11 (XI) 



- wherein the groups X 10 is CR 100 ^ 1001 , S, SO, S0 2 or NR 1002 

- wherein ft 10 ™', R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Ci, C 2l C 3> C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 

^(^t^ 6 l^ u : ^" a - : 0 / 0 y ■ ! - " ■ < : 

and A 11 is seleded from v ' 0 '\ s 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or d, C 2 , C 3l C 4 , C 5 or C 6 alkyl, which is 
linear pr branched and is optionally substituted with 1,2,3, 4, or 5 halogens; . 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , C 4| C 5 or C 6 alkyl, which is linear or brariched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 
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R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of > 

(1) phenyl, which is optionally substituted with 1; 2, 3, 4, or 5, substituents 
independently selected from halogen and R ; : " ■.>> 

"(2) Ci, C 2l C3, C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0/1, 2, 3^4/6^5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of ; s 

(a) hydroxy, 1 " ' -X. : 

(b) -COOH, ■ - 

(c) -COO(Ci , C 2l C 3 , Ci; C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle whidh may be saturated or 
unsaturated comprising 1, 2; 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; < 

. (h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or : . unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 

-from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3 , C 4l C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally .substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from^halpgen and :R 10 f°, and said 5 or 6 membered heterocyde 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents. independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 



) 
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(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COQ(Ci, C 2 , 
°3. C4, 65 or C 6 alkyl), i.e. ester, Ci, d- C 3 , .C 4 , C 5 or. C 6 all<yl, and -OC1, 
-OC 2 , -OC3, rOC 4l -OC 5 or.-QC 6 alkyl, said .-COp(C 1( C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, C1, C 2 , C 3 , C 4 , C 5 or C e alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; , 

(2) cyano; 

(3) C 3 , C 4 C5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3l C 4 , 
C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, C 1( C 2 , C 3 , C 4l C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 of 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
^^• nte .^^x f ^,"9f : ?9( c ir ° 2 > °3. c *. Cs or C 6 alkyl) i.e. ester, 
^fe^^^^ % -P^ 6 m ;s^stituents:be)ng 
,inea .r ?r branched and optionally substituted with 1„ 2, 3, 4. or ihalogens; 

( 4 ) pJU t p?»».P-$ & A > c 5,.Ce, C 7 , Ce, Cg pr C 10 , alkyl,. which is linear or branched 
and ..to; optionally ? substituted with. 1, 2, 3, 4, 5, 6,. or 7 substituents 
independently selected from.0,1, 2, 3; 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; . . 

(b) -eooH; ; ;. . < 

(c) -COO(Ci,.C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; . 

(d) a. 5 - or. 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, C2, 
C ? ; C 4l C 5 or C 6 alkyl, and.rOCi, -QC 2 , -OC 3 , -OC 4 , -OC^r -Ope alkyU 
said Ci, C 2 , C 3 , C4, C 5 or C 6 alkyl, and -OCi, -QC 2 , -OC 3f -QQ^-Qgs or 
-Ope alky' bein 9 linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (j) two fused f heterocydic brings, each 
heterocyclic ring having 1, 2, .3, or 4 heteroatoms independently : s^lepte^d 
from nitrogen, oxygen or sulfur, or (ii) a ,5- or ? p-memb^^d ^epo^de 

oxygen and ^l^^ed^ ^nz^e^ 

system is optionally substituted with 1, 2, 3, 4, or 5 .substituents 
independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, said Qi, C 2 , C 3| 
C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
(j) -NR™ 25 COOR 1030 

(k) -O-CO-R 10 * 0 

(I) -O-CO-NR 1025 R 1025 ; 

(m) -NR 102 =SO 2 R 1030 ; ^ . 

(n)-NR 1025 R 1625 ;'. 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C4, C 5 or C 6 
alkyl, -OCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, G 2 , 
C 3 , C 4) C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3l -OC 4 , -OC 5 or-OCe alkyl, -COOH, -COO(d, C 2l C 3 , C 4l C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0' or 1 
. C 3l C 4 Q 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 

(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 

4, 5, or 6 halogens; 
(5) OCi, OC 2 , OC 3 , OC 4 , OC 5> OC 6 , OC 7l OC 8l QC 9 or OC10 alkyl,' which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from : , 

(a) hydroxy; 

(b) -COOH; 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e; ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 r. or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2i -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , -OC 6 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens,; 

c(e) A an { 8, 9 or 1Q membered bicyclic ring systen?. which may be r <saturated 

,9^^yfl§|ftJ^^^S9W.^? ^, ?9 Q) tP9 fused i heterocyclic rings, each 
; f^terocyplic,ring : having 1 , 2, 3, pr ^lieterpatpms independenttyselected 
.from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3f C 4| C 6 or 
C 6 alkyl, and rOC 1t -OC 2 , -OC 3l -OC 4l -OC 6 or-OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
(f) -CONR 1026 R 1025 ; 
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(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 . 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; '.. 

0)-nr 1025 co9r!^° . . ',, 

(k) -P-CO-R 1030 .. , r . 

(l)-O-CO-NR 1025 R 1025 ; . : . .-\. : . . 

(m)-NR 1025 SO 2 R 1030 ; 4 . ; ; v : . ' 

(o) ..phenyl, whiph . is optionally substituted .with. 1 ,^2.' Jr;t4vv^ii5 H group% 
^is^eij% r sele^jfrcw5 haloger), hydn^,^^^ C4..&5 
alkyl, ;rOCi, -pC 2 ,,-p^ 

C 3 , C 4 , C 5 or G 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2l -OC 3l -OC 4 „-OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , p 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substituted independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3> C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; ... .... . 

(6) -GOOH; 

(7) -COOCCl C 2 , C 3 , C 4 , C 5 or C 6 , alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 t or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituehts independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1t -OC 2 , -OC 3 , -OC 4l -OC 5 or rOC 6 alkyl, said Ci, 
C 2 , C 3 , C 4 , Cs or C 6 alkyl, and -OC,, -OC ? , -OC 3) -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 



'X 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC r , -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-QC 6; alkyl, said Ci, C 2 . C 3 , C 4 . C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
. ;? 2, 3, 4, or 5 halogens; 

(10) -CONR 1025 R 102! >; 

(11) -SO 2 NR 1025 R 1025 ; 

. (12) -NR 1025 -C(=O)R 1025 ....... .. 

(13) -NR^-C(=O)NR 1025 R 1025 ; 

(14) -NR^COOR 1030 

(15) -O-CO-R 103 ° 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OGi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -Od alkyl, -COOH, -COO(d, C 2 , C 3) C 4 , C 5 

t^P-to* tA^t 1 ) i.e. ester, said C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, -OC2, -Od, 
-Od, -OC5 or -OG 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
•t. jV ^ . ^e^^tep^liqeair or branched and optionally substituted with 1, 2; 3, 4, or 5 
halogens; 

wherein R 1b30 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or Ce cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2l C 3 , C 4 , 
C 5 or C 6 alkyl js. linear or branched anbd is optionally substituted with 1, 
. 2, 3, .4, 5, 6, substjtutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, C 1f C 2 , C 3 , C 4l or C 5 alkyl, -OCi, -OC 2 , -OC 3 , rOC 4 , or -OC 5 
alkyl, said Ci, C 2 , C 3 , C 4 , or C 5i alkyl, -Qd, -OCa, -OC 3 , -OC 4> or -OC 5 
alky! being linear or branched and optionally substituted with 1, 2, 3, 4, or 
Shalogens, ...... . v ^ ; v , • ' 

wherein R 1025 is selected from R 1030 and hydrogen. 



or wherein the group PM 



has the formula^(XII) - 




.:• •.-•o- :.: -•■ -co;"*.;. 



1201 



(XII) 



- wherein the groups R 120i is hydrogen orfluoro. 

- wherein R 1200 uhd A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. ■ 

or wherein the group PM 



has the formula XIII: 
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wherein: 



R arid R are independently selected from the group consisting of: 

(10) hydrogen, 

(11) CN, 

(12) d-ioalkyi, which is linear or branched which is unsubstituted or 
substituted with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 
NHSO2R 1302 , N(C 1 ^alkyl)S0 2 R 1302 , SQ 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 ( CONR 1305 R 1306 , G0 2 H, and CO^alkyl, wherein the d. 
6 alkyl is linear or branched, 

(13) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(Ci^aIkyl)SQ 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1306 R 1306 , CONR 1305 R 1306 , 
CQ 2 H, and C ; 0 2 Ci-6alkyl l wherein the Chalky! is linear or branched, 

(14) . • a. 5v or 6-membered heterocyclic , which may be saturated or 
. 4 1 unsaturate$.OTm It- 4 :: heteroatorns independently , selected from N , S 

(tV and O v ,thep\heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , 
^QR 1 ^,^ ? , ^HSQipl?^, ti NtC^lkyOSOaR 1302 , S0 2 R 1302 , SO 2 NR 1305 R 13p6 , 
NR i3os R i306 j cbNR 1305 R 1306 , C0 2 H, and C0 2 Ci-6alkyl, wherein the C^alkyl is 
linear or branched,, 

(15) p3-6cycloalkyl f which is optionally substituted with A - 5 substituents 
independently selected from halogen, OH, Ci-6alkyl, and OCi^alkyl, wherein 
the Ci-6alkyl and OCi^alkyl are linear or branched and optionally substituted 

v with 1 - 5 habgens, 

(16) OH, 

(17) OR 1302 , and 
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(18) . NR 1305 R 1306 

- R 1302 is Ci^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, Cp 2 H, and 
Cp2Ci^alkyl, wherein the Chalky! is linear or branched; 

- R 1303 is selected from the group consisting of: 

(10) ; hydrogen, .: ;• , . J", 

(11) d-ioajkyl, which is linear or branched and which, is ..unsubstituted . or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, OH, C^alkyl, and OC 1;6 alkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1-5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, and 
OC^alkyl, wherein the C^alkyl is linear or branched and optionally 
substituted with 1 - 5 halogens, 

k) CQ 2 H, 

I) COaC^alkyl. 
m) CONR 1305 R 1306 , 

(12) CN, 

(13) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OC^alkyl, hydroxy and halogen, 
wherein the Chalky! is linear or branched and optionally substituted with 1-5 
halogens 

(14) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Chalky!, and OC^alkyl, hydroxy and halogen, 



/ 

t 
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wherein the Ci^alkyl is linear.or branched and optionally substituted with 1 - 5 
halogens, 

(15) COzH, 

(16) COaG^alkyl, 

(17) CONR 1305 R 1306 , and 

(18) C^cycloalkyl, which is unsubstititted or substituted with 1-5 
substituents independently selected^ from C^alkyl, and OC^alkyl, hydroxy 
and halogen, wherein the Chalky! is linear or branched and optionally 
substituted with 1 - 5 halogens ^ 

I 1305 and R 1306 are independently selected from the group consisting of: 

(5) hydrogen, 

(6) phenyl, Which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, C^alkyl, and OC^alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens, 

(7) C 3 -6cycloalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OC^alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens, 

(8) Ci-ealkyl, which is linear or branched and which is unsubstituted or substituted 
with: w : 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, Ci^alkyl, and Od-ealkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1- 5 halogens, 

or wherein R 1305 and R 1306 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
unsubstituted or substituted with one to five substituents independently 
selected from halogen, hydroxy, Ci^alkyl, and Ci-ealkoxy, wherein alkyl 
and alkoxy are unsubstituted with one to five halogens; ( 
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- R 1304 and R 1307 are hydrogen; 



or wherein the group Pftfl 



has the formula XIV: 



R1 \___/ R1401 



• (XIV) 

- wherein R 1400 and R 1401 , independently of each other, are 
a hydrogen atom (-H); or halogen, cyano or ethynyl; 

or wherein the group PM / 

has the formula XV: 



R 1501 




R1500 



(XV) 



wherein X 11 is CH 2 ,.CHF or CF 2 ; 
wherein R 1500 is cyano; 

wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyli cyano, 
haloalkyl, haloalkenyl, heterocyclealkyl, and hydroxyalkyl; 
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8. Compound according to claims 1, 2, 3, 4, 5, 6, and/or? " ""• 



wherein the group PM 




- wherein*' is GR?^R 5 ?, 4 OVS, brNR^ and ■;»■■ « 

- wherein X 2 is CR^R 55 , O, si'or NR 86 ! and 



wherein R S1 , R 52 , R 83 , jg*, .R 85 ,, and R 86 , independently of each other, are 

- ^X®?tf & &Q&lfi>x ?«• ,P& C 3)J C 4 ,,and C 5 branched or straight, chain 
f ^ykSz.^Ca, C4, C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4l C 5 , branched 

A ^g 4 «<»i^-'<*ain' aUdnyt, C 3> . C 4 ; 'c 5 . C 6 , and i C 7 cycloalkyl, aryl, heteroaryl 
group br, an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted amino 
group (-NHR 80 ; -NR^R 82 ); and 

- which, independently' of each otheV, : cah be ' substituted with one or more 
substituentS; ^ictf'can 'be the same or different; and, ' • 

wherein optionally, any twd of the groups R 5f , R 52 , R 53 ,^ 54 , R 88 , and R 56 ; if 
present;" as ; well as the pairs' R 68 /R 67 , R 70 /R 71 , R 74 /R 75 , W 6 /R n and R 81 /R 82 , 
independently of each dther, may form a part of a ring; and 
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- wherein the substituerits R 66 , R 6 \ R 62 , R 63 , R 64 , R 85 , R 68 , R 67 , R 88 , R 89 , R 70 , 
' R 71 , R 72 , R 73 i R 74 i R 75 ; R 76 , R 77 , R 78 , R 79 ,* 8 ?, R 81 , and R 82 , independently of 
ieach other, Sre a hydrogen atom (-H), or a Ci, C 2 , C 3l C 4l and C 5 branched 
or straight chain alkyl, aryl, heteroaryl, amino, halo, carbonyl, Ci, C2, C3, 
C4, Cs, branched or straight chain alkoxy, C2, C3, C*, C5 branched or straight 
chain alkenoxy, phenyloxy, benzylbxy, C3, G 4l C5 ' cycloaikyl, cyahb, 
amido, thiol trifluoromethyl, or hydroxy group; and 

to *,j ... ; t j' • ■ :'i0.j-- ■ ;0 o :•• : ,r^h :*\ • ; •>;-/: Tr-^ MVK ,« ::t*i*X4t 

- a hydrogen atom WHj or a carba^ 

boronic acid group. (-B(OH) 2 ), a cyanp group. fC=N), a barboxylic acid group 
(-COOH), a carboxylic add ester group (-COOR 101 ), a carbpxylic acid 
anhydride group (-COt6-CO-R 1c& ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 103 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 104 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amido group (-HN-CO-R 108 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S02-NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; ^SO 2 -NR 110 R 111 ), an amidosulfone group 
(-NH-S0 2 -R 112 ), a sulfone group (-SO^R 11 ?), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 116 )(OR 117 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 119 ), a tetrazole group, an amino group (NH 2 ), or a N-substituted or 
•• N.N-disubstituted amino group (-NHR 120 ; -NR 121 R 122 ); and wherein optionally, the 
pairs R 106 /R 107 . R 110 /R 111 , R 114 /R 115 , R 116 /R 117 and R ,21 /R 122 , independently of 
r each other, may form a part of a ring; and 

-' which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 



• 'N ■ > 
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- wherein the substituents R 100 , R 101 , R 102 , r 103 , r 104 , r 105 , r™6 r io7 r ic» 

R 109 R «0 R 111 R 1« R 113 R 114 R 11 5) R 11 6> R 117 R 118 R 119. R 120 R 121 ^ 

R 122 , independently of each other, are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterbcycloalkenyl, aryl, 
heteroaryl, aryl-alkyl; heteroaryl-^lkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




- Wherein X 3 is CR 131 R 132 , 0, S, or NR 133 ; and 

".- ^pin^ 131 VR^ 32 ;ahd c ^ "• : 

- ;a hydrogen atom (-H); or a Ci, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 . C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight .chain alkinyl, " C3, Gv Qi, C 6 , and G 7 cycloalkyl, aryl; heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N;N-disubstifuted amino 
group (-NHR 160 ; -NR^ 61 R 162 ); and , : - •>. 

- which, independently of each' other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the pair R 131 /R 132 , if present, as well the pairs R 146 /R 147 , 

R1 50 /R 151 ( R 154 /R 155 R 156 /R 157 md R 161 /R 162 independen | y of eacn other> may 

form a part of a ring; and 
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- wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

R 149 R 1«. R 15V - R152 : R 153 . R 154 f R 155 . R 15 6> R 157. R 158 R 159 f R ieo R 1W and 

R 162 , independently of each other are a hydrogen atom (-H), or a : Gi , C 2 , C3, - 
C 4l and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C if C 2| rCs, C4, Cs, branched or straight chain alkoxy, C 2 , C 3> C 4 , C 6 
.branched or straight chain alkenoxy, phenyloxy, benzyloxy, €3^ Av G5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group;? and 1 • 

wherein A 2 is 

a hydrogen atom (-1^); or a carbalidehyde l^f^)'; Iwtd ne^ roup (-CO-R 180 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 181 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 185 ; 
-CO-NR 186 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid group f 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-S0 2 -NHR 189 ; -SO2-NR 190 R 191 ), an amidosulfone group 
(-NH-S0 2 -R 192 ), a sulfone group (-SO2-R 193 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 194 )(OR 195 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphohic acid ester group (- 
P(=0)(OR 196 )(OR 197 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a^thioether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 199 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 200 ; -NR 201 R 2b2 ); and 



which, independently .of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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- wherein optionally, the pairs R 186 /R 187 R 19Cl /R 191 R 194 /R 195 , R 196 /R 197 and 
R 2oiy R 202 jndependenly of each other, may form a part of a ring; and 

, - wherein the substituents R 180 , R 181 , R 182 / R 183 , R 184 , R 185 , R 186 , R 187 , R 188 , 

R 189 R 190 ^191 R 1« R193, R 194 R 195 f R 196 f ^197 ; ^98 £M R 200 ; ^01^ 

R 202 , independently of eabh other are a hydrogen atorh (-H), 6r ah alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkehyl, heteroalkinyl, heterocycloalkyl, heterocyclbalkenyl, aryl, 
heteroaryl,* aryi-alkyl, heteroaryl-alkyl; aryl-heteroalkyl, heterbaryl- 
heteroalkyl group; 

or wherein the group PM 

has the forrnuia (IV) 7 

P 211 

N 

A" (|V) 

- wherein R 2i ? and R 212 , independently of each other, are 

• a hydrogen atom (-H); or a Ci, C 2t C 3 , C4, and C5 branched or straight chain 
alkyl, C 2 , €3, C41C5, branphed or straight chain alkenyl, C2, C 3 , C 4| C 5 , branched 
or straight chain alkinyl, C 3 , C 4l C 5 , C6, and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH2), or a N-substituted or N,N-<lisubstituted amino 
group (-NHR 240 ; ; rNR 241 R 2 ^ 2 ); and 

• which, independently of ea^h other, can be substituted with one or more 
substituents, which can be the same or different; and* 
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- wherein optionally, the pair R 211 /R 212 , as well the pairs R 226 ^ 227 , R^/R 231 , 
R 234 /R , R /R 237 and R 241 /R 242 independent of each other, may form a part of 
a ring; arid r 

- wheVein the substituents R 220 ,. R 221 , R 222 , r 223 , r 224 , r 225 , pp* t R227 R 2a»' 

■; -|229- R 230 R 231 r** R 233 . R 234 R 23 5 ; R ^ R ^ R^/R 2 *, R^, ^ ? nd 

, , R 242 . independently of each other, are a hydrogen atom (-H), qra C t , C 3 , 
C 4 , and d 5 branched or straight chain alky I, aryl, heteroaryl, amino, halo!- 
carbonyl, Gi, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3l C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3l C 4 , C s 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

- wherein A 3 is 

- a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 262 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O-substituted 
hydroxamic acid group (-CO-NHKOR 264 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
-CO-NR^R 267 ), an amido group (-HN-CO-R 268 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S6 2 -NH 2 ), a N-substituted or N'N-disubstituted 
sulfonamide group (-S02-NHR 269 ; -s6^NR 270 R 271 ), an amidosulfone group 
(-NH-SOz-R 272 ), a sulforie group (-SO^R 273 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphoric acid group (-P(=Q)(OH) 2 ); an phosphohic acid ester group (- 
P(=0)(OR 276 )(OR 277 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 278 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 279 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 280 ; -NR 261 R 282 ); and 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs . R 266 /R 267 , R 270 ^ 271 , R 274 /R 275 , ( R 276 ^ 277 and 
R 281 /R 282 , independent of each, other, may form a part of a ring; and . 

- wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 , R 265 , R 286 , R 267 ,* R 268 , 
, R 269 , R 270 , R 27 -, R"\ : R 274 ; R 275 , R 276 , R 277 -, R 278 , R 279 , R 280 , R 281 , and 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, pycloalkinyl, heteroalkyi, 
v heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-aikyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; . , , j ; : 

or wherein the group PM 

# 

has the formula (V) 




- wherein X 4 is CR 291 or N; and 

- wherein X s , is, GR 2 ? 2 or;N; ; and 

- wherein R^and R 292 , independently-of each other, are 

- a hydrogen atom (^H); 6r a Ci,-C 2 , C3, C 4 | and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C3, C 4 , C 5 , branched 
or straight chain alkinyl, €3, C 4 , C 5 , Ce, and C 7 cycloalkyl, aryl, heteroaryl 
group or an amino group (-NH 2 j, or a N-substituted of N.N-disubstituted amino 
group (-NHR 320 ; -NR 32 ^ 322 ); and 
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which, independently of each other, can 'be substituted with one or more 
substituents, which can be the same or different; and, 



wherein bptiortally, the the pair R^VR 292 , if present, as Well the pairs R 306 ^ 367 , 
R310/R311 R 3i4 m 3i5 R 3i6 /R 3i7 arid R 32i /r32 2 jndep eh denly pf each other, may 
form a part of a ring; and 

- wherein the substituents R 300 , R 301 , R 302 R 303 , R 304 , r 30 ?, r^ R 3o? rscw 

R 309 R 31 0> R 3li R312 R 313 R 314 R 315 R 316 R 317 . R 318 R 319 R 320 R 321 gnd 

R 322 , independently of each other are a hydrogen atom (-H), or a d, C2, C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluorbmethyl, or hydroxy group; and 

wherein A 4 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 340 ), a 
boronic acid group (rB(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 341 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 34 . 2 ), a hydroxamic acid group (-GO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substitiited 
hydroxamic acid group (-CO-NH(OR 344 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-CO-NR^R 347 ), an amido group (-HN-GO-R 348 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SG^NH^, a N-substituted or N,N-disubstituted 
sulfonamide group .(-SOz-NHR 349 ; -SOrNR 35 ^ 351 ), an amidosulfone group 
(-NH-SO^R 352 ), a sulfone group (-SO2-R 353 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 3J54 )(OR 355 )), a 
phosphohic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 356 )(OR 357 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 358 ), a hydroxy group (-OH); an alkoxy 
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group (-0-R 359 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 360 ; -NR 361 R 362 ); arid * 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs. R^/R 347 R 350 ^ 1 , R 354 ^ 355 , r 356 /r 357 and 
R 3$1 /R 3S2 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 340 , R 341 , R 342 , R 343 , R 344 , r 345 , r 3 « i r347 r348 
R 349 , R 350 , R 351 , R 352 R 353 , R 354 , R 3 ^, R** R^.R 358 , rKr^^i and 
R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkiriyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyi, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 



has. the' formula' (VI): *• 




(VI) 



wherein, R 371 , R 372 , R 375 and R 376 , independently of each other, 
a hydrogen atom. (-H); or a d; C 2 , C 3 , C 4l and C 5 branched or straight chain 
alkyl, C 2 , C 3l C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3) C 4 , C 5 , branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, and aryl, heteroaryl, 
aryl-alkyi, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
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a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boron ic acid group 
(-B(OH)ai), a cyano group (-CsN), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N,N-disubstituted amino group (-NHR 400 ; -NR 40 ^ 402 ); and 

which, independently of each other,! can be substituted with one or more 
substituents, which can be the same or different; and, ^ 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R^/R 387 , R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R 401 /R 402 , independent of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 

p389 p390 p391 p392 ^393 p394 p395 pj396 p397 p398 p399 ^400 p401 an( j 

R 402 , independently of each other are a hydrogen atom (-H), or a Ci, C 2> C 3| 
C 4l and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3 , C 4 , C 5) branched or straight chain alkoxy, C 2 , C 3 , C 4l 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4| C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R 371 , and R 372 can b^e together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 5 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 420 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C^N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group ( 7 COOR 421 ), a carboxylic acid 



WO. 2004/099134 



PCI7EP2004/004774 



436 

anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 424 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 425 ; 
rCp-NR 426 R 42 . 7 ), an amido group (-HN-CO.-R 428 ), a sulfonic acid group (-SO3H), 
a sulfonamide group (-Sp 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (rSp 2 -NHR 429 ; -SO^NR 43 ^ 431 ), an amidosulfone group 
(-NH-SO2-.R 432 ),- a sulfone group (-SQ*-R 433 ), a phosphoric acid group 
(-QP(==0)(OH) 2 ),,a phosphoric, acid ester group, (-pP(=O)(0R 434 KpR 435 )),.a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 43 ?)(OR 437 J), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 438 ), a hydroxy group (-QH)- .an alkoxy 
group (-O-R 439 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 440 ; ; -NR 44 ^ 442 ); and .... 

- which,, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 42 ^/R 427 , R 430 ^ 431 , .R 434 ^ 435 , R 436 /R 437 and 
R 441 /^ 442 , injd^en<[en^Qf'ea(^ other, may form a part of a ring; and. . 

therein R* 7 t r 42 $ 

R 429 R 430 R 431 R 432 R 433 R 434 R 435 R 436 R 43 7> R 438 R 439 R 44 0> R 441 ? 

R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heterodlkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (VII) " 
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wherein m is equal to 1 or 2,; and o is equaltfo i or 2, aqd m pr o ran v b^equal^to' 
0; 

wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C^N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 462 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 463 (OH)), a O- 
substituted hydroxamic acid group (-CO-NHCOR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 465 ; -CaNR 466 R 4 f 7 ), an amido group (-HN-CO-R 468 ), a sulfonic acid 
group (-SO3H), l a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstttuted sulfonamide group (-SO2-NHR 469 ; -SO 2 -NR 470 R 471 ), an 
amidosulfone group (-NH-SOrR 472 ), a sulfone group (-SO2-R 473 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(.OP(=0)(OR 474 )(OR 475 )), a phosphoric acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (^(^OKOR^^R 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-Q-R 479 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 480 ; 

. NR 431 R 482 ); 



which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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- wherein optionally, the 'pairs R^/R 467 , R 470 /R 471 , R 474 /R 47? , R 476 /R 477 and 
R 48i /R 482 i jndependenly of each other, may form a part of a ring; and 

-, wherein the substituents R 460 ,, R 461 , R 462 , R 463 , R 464 , R 465 , R 466 , R 467 R 488 , 
R 469 , R 470 , R 471 , R 472 . R 473 R 474 , R 475 , R 476 , R 477 , R 478 , R 479 , R 480 , R 481 , and 
. R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (VIII) v ' ■ ' : : 




A 7 (VIII) 



- '^wnerem , >^ 

^al^^s^smgfe^ndrand " ' ; ■ v — 

- wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 

.;■ >.i"y 7 H- -v -• • ..' >n • .-. •...-«.'..'•. 2.v . 
and X is a single bond; 

•••• :CC =• -: . •'. - - •• • ..■•••> •, - 

■ or alternatively, 

• Wherein X 6 is selected from CR 496 or N,.when the bond between X 6 and X 7 is a 
double bond; arid 

■ wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; arid 

• wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or a d, C 2 , C 3 , C 4) and C 5 branched or straight 
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chain alkyl, C 2l C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2l C 3 , C 4 , C5, 
branched or straight chain alkinyl, C 3 , C 4 , C 5l C 6l and C 7 cycloalkyl, aryl, 
heteroaryl group; or an amino group (tNH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 62p ; -NR^R 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 - R 496 , and 
R 49t i if present, as^well as the pains' 

R 52i /R 522 independent of each other, may form a part of a ring; and 
- wherein the substituents R 500 , R 501 , R 502 , R 503 , R 504 , R 505 , R 506 , R 507 , R 508 , 

R 609 rS,™ R 511 R 512 r 513 r 514 r 515 r51 6 ( r 517 r 618 r 519 r S20 ( r 521 ^ 

R 522 , independently of each other are a hydrogen atom (-H), or ad, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4i C 5 
branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 543 ^)), a Osubstituted 
hydroxamic acid group (-CO-NH^R 544 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR 54 ^ 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SCVNHR 549 ; -SCVNR 550 !* 551 ), an amidosulfone group 
(-NH-SOrR 552 ), a sulfone group (-S0 2 -R 553 ), a phosphoric acid group 
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(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a trifluormethyl group a thiol 

group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
group 0-O-R 559 ), a tetrasole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 560 ; -NR^R 662 ); and 

- which, Independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . 

- wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R 554 /R 555 , R 556 /R 557 and 
r sji /R 562 t jndependenly of each other , may form a part of a ring; and 

„ ;; wherein the substituents R 54 ?, R 541 , R 542 , R 543 , R 544 , R?* R 546 , R 547 , R 548 , 
R 549 , R 550 , R 551 , Rf 52 , R 553 , R 554 , R 555 , R 556 , R 557 , R 558 , R 559 , R 560 , R 561 , and 
R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 

... ; hejejpalkyl^grgup; . 

(-■CO~C"!~.C'.'t-.y '5! ^.tmh'KTi'MtC r «■•••":••,:•.'. " . ■ v 

prV^e^m^ejrouW^ " ! '•• ' ; - \ '' - - "-.''•'• r - 

has the' formula (IX)br(IXa) - , 
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wherein X e is N or CR 570 ; and 

wherein R 570 * R 575 , R 610 and R 611 independently of each other, are 
a hydrogen atom (-H); or a Ci, C 2 , e 3 , C 4 , and C 5 branched or straight chain 
alkyl* C 2 , C3, C 4 , C s , branched or straight chain aikenyl, C 2 , C 3l C 4 , C s , branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group, or a carbaldehyde (-CHO), a ketone group (-CO-R 580 ), a boronic acid 
group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group (rCOOH), a 
carboxylic acid ester group (-COOR 581 ), a carboxylic acid anhydride group 
(-CO-O-CO-R 582 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR 583 (OH)), a O-substituted hydroxamic acid 
group (-CO-NH^R 584 )), a carboxamide group (-Cp-NH 2 ), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CONHR 585 ; -CO-NR^R 587 ), 
an amido group (-HN-CO-R 588 ), a sulfonic acid group (-S0 3 H), a sulfonamide 
group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted sulfonamide group 
(-S0 2 -NHR 589 ; -SO^NR^R 591 ), an amidosulfone group (-NH-S0 2 -R 592 ), a 
sulfone group (-S0 2 -R 593 ), a phosphoric acid group (-0P(=O)(OH) 2 ), a 
phosphoric acid ester group (-OP(=0)(OR 594 )(OR 595 )), a phosphonic acid 
group (-P(=0)(OH) 2 ), an phosphonic acid ester group (-P(=0)(OR 598 )(OR 597 )), 
a halogen atom, a trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether 
group (-S-R 598 ), a hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole 
group, an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted amino 
group (-NHR 600 ; -NR 60 ^ 602 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be.the same or different; and, 

wherein optionally, the pairs R 570 /R 575 , if present, as well as the pairs R^/R 587 , 
R 590 /R 59 1, R 594 /R 595 , R 596 /R 597 and R^/R 602 , independent of each other, may 
form a part of a ring; and ' s 
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wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 , R 585 , R 586 , R 587 , R 588 , 

p589 p590 p591 p592 p593 ^594 p595 p596 p597 p598 .p599 r p600 |^601 anc j 

R 602 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3l 
C 4 , and Cs branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2l C 3t 64, C 5l branched or straight chain alkoxy,C 2 , C 3> C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3j C 4t C 5 
cycloalkyl, cyano, amido, thiol trifluorom ethyl, or hydroxy group; and 



or wherein the group PM 

has the formula (X) 




wherein tte^^ 

- -whereiW and R 902 , are, independently of each other, selected from 
fhydroge^ Ci, C 2 , C3, C 4| C 5 or C 6 alkyl, which is linear or branched 
ind is " optionally Substituted with 1, 2, 3, 4, or 5 halogens, or 

-c(=6yN R 9i<i R 91 1 . : ; v > ; v / ; 

wherein A 9 and A 10 are, independently of each other, selected from 

hydrogen, cyanb, -e(=0)NR 912 R 913 , br Cj v C 2 , C 3| C 4> G 5 or C 6 alkyl, which is 

linear or branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 

wherein . \ 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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R 911 and R 913 , are, independently of each other, "selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; : : 

(2) Ci, C 2l C 3) C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0,1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting" of 1 *. ' : - c> -. :; 1 

"■ ' (a) hydroxy, ' ' v . '•• !.•• - h^y '^ ^iwz^ 

(c) -COO(d, C 2l C 3l C 4 , C 5 or C 6 alkyl). i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

-i 

- wherein said p 3 , C 4 , C5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
. from oxo, hodroxy, halogen, and R920; and . 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -000(0! , C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3> C 4 , C 5 or C 6 alkyl, and -OC1, 
-OC 2 , -OC 3 , -OC 4l -OC5 or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, C 1; C 2> C 3l C 4| C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
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-OCs or -OC 6 aikyl. being linear or branched and optionally substituted^with 1 , 
^ 2, 3, 4, or 5 halogens; , 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C4 C5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COP(Ci, C 2 , C 3l C 4 , 
C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4l C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OCs or -OC 6 alkyl, wherein said -COO(Ci, C 2 , C 3 , JC 4l Qs pr C 6 alkyl) 
i.e. ester, C1, C 2f C 3 , C 4 , C 5 or C 6 alkyl, and -QCi, .^2,;^3 t 7pd 4i -OC 5 or 
-OC6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selecteid from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -000(0! , C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester,, 
-COOH, and -OCi, -OC 3l -OC 4 , -OC5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Ci, C 2| C 3 , C 4l C 5 , C 6 , C 7 , C 8 , C 9 or C10 alkyl, which is linear of branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -CdOH; 

(d) -c66(Ci, C 2 , C 3 , C 4| C 5 or C 6 alkyl) i.e. ester, which may linear or 
Jvancfieci and js optionally substituted with 1 , 2, 3, 4, or 5 halogens; 
(cl) a f - or '6-meml)ered heterocycle which may be saturated or 
.unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 

ii'- ■ / : ....... . ' ■ • 

substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -pCi, -OC 2 , -OC 3 , -OC 4 , -pC 5 .or -OC 6 alkyl, 
said I Ci, C 2 , C^, C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , -OC 4 , -OC 5 or 
-OC6 aikyl being linear or branched arid optionally substituted, with 1, 2, 
3, 4, or 5 halogens.; 

"(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (ij two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
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oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4/or 5 subst'rtuents 
independently selected from oxo, hydroxy, halogen, C 1t C 2 , C3, C 4 , C 5 or 
C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -QC 5 or -OC 6 alkyl, said d, C 2 , C 3 . 
C 4 , C 5 orC 6 alkyl, and -Od, -Od, -Od, -Od, -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; ' ' ■ 

• (fJ-CONR 92 ^ 92 *; ^ ' ; . ' ' 

(gj-S0 2 NR 925 R 925 ; •. ' ' : M . ; . 

(h) -NR^C^OJR 9 ^ : ' ■ ' f-";:-v- ^w;;^;.-^,:^. 

(ij -NR 92 ^-C(=0)NR 925 R 925 ; .*^T*"' 
0)-NR 925 CcfcR 939>!r ! <»3otHC**?tf 

(k) -O-CO-R 930 ' : ' 

(I) -0-CO-NR 92? R 925 ; 
(m) -NR 92s S0 2 R 93 °; 
(n) - NR 925 R 925 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from -halogen, hydroxy, d, C 2 , C 3 , d, Cs or C 6 
alkyl, -OC1, -OC2, -OC3, -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COOCd, C 2 , 
d, d, d or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , d, C 5 or d alkyl, -00,, 
-OC 2 , -OC 3 , -Od, -PCs or -Od alkyl, -COOH, -Cb6(C 1f C 2 , C 3 , C 4 , G 5 
or d alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, -or 6 substitutents independently selected from 0 or 1 
C 3 , d C s or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(5) Od, Od, Od, Od, OC 6 , Od, Od, OC 8 , Od or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; 

(c) -COO(d, C 2 , d, d, d or C 6 alkyl) i;e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
. unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 

from nitrogen, oxygen and sulfur, optionally substituted with 1,2, or 3 
substituents independently selected from oxo, hydroxy, halogen, d, C 2 , 



) 
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. G 3 , C 4 , C 5 or C 6 alkyl. and -OC u -OC 2l -OC 3l -OC 4l -OC 5 or -OCe alkyl, 
said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2> -GC 3 , -QC 4 , -OC 5 or 
. -OC 6 alkyl being linear, or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; , 

(e) an 8, 9 or 1.0 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
haying. 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2l G 3 , C 4 , C 5 or 
; C 6 alkyl, and -0C,, -GC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C1, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens;,.. * • . - 

, (f) -CONR 925 R 925 ;. / : 

, (g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
0) -NR 925 COOR 930 

(k) -O-CP-R 930 

.(I) -O r QO-I^R 92 f R 925 ; ] r •'. 

^5^^^ ^- - — ■ . • •• • • - 

i; ,, ft (n^NR 925 R? 25 ; 

Driul°)iiRM n yir W hi 9 h J?.opti.b t naliy. { 8ut?^jtite^ s wHh.' 1 , ,2, 3, 4, or 5 groups 
^independently; selected. #0111 halogen, hydroxy, p4.C2.C3, C4/G5 or;C$- 

- alkyl. -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OG 6 alkyl, -pOOH, -COQ(Ci , C 2f 
. C 3 , C 4 , C5 or C 6 alkyl). i.e. ester, said Cj, C 2l> C 3 , C 4 , C 5 or G 6 alkyl, -OC1, 
-OC 2 , , : OQ 3 , -OC 4 , -PC 5 or -pC 6 alkyl, -COOH. -CpptCj, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , ;G 4 C 5 or Qe cycloalkyl and 0, 1, 2, 3,4, or 5 halogens, and 

, (p) C 3 , C 4 C5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6)-COOH; 
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(7) -GOO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising l, 2, 3; or 4 heterp atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Cf, C 2 , G 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1 , -OC 2 , -OC 3 , -OC 4 . -OG 5 or -OC 6 alkyl, said Gl 
C 2 , C 3 , G 4 , C 5 prC 6 alkyl, and rOCj, -OC 2 ,,tOG 3i -OC 4 , -OCg or -OG 6 alkyl 
being, linear or branched and .optionally substituted with ; 1, 5 j2,>3;-.4^i.ortd5i 
halogens. . ( x 

(9) an 8, ,9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Cl C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said C 1( C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 

(11) -S0 2 NR 925 R 925 ; 

(12) -NR^^OJR 92 ^ , • ... 

(13) -NR 925 -C(=P)NR 925 R 925 ; 

(14) -NR^COOR 930 . v/ . : 

(15) -0-CO-R 930 

(16) -O-CO-NR 92 ^ 925 ; 

(17) -NR^SOsR 930 ; 

(18) - NR 925 R 925 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1t C 2 , C 3 , C 4 , Cg 
or C 6 alkyl) i.e. ester, said d, C 2l C 3 , C 4 , C 5 or C 6 alkyl, -Od, -OC 2 , -OC 3l 
-Od, -OC 5 or -OC 6 alkyl, -COOH, -COO^l C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
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wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein C,, C 2 , C 3 , C 4> Cg 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1,2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1,2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, & , C 2 , Cz. G 4) or C 5 alkyl, -OCi, -OC 2 , -Oe 3 „-OC 4 , or-OG 5 
alkyl, said Ci, C 2 , .C 3 , C 4 , or C 5 alkyl, -OC 1l f OC 2 , -OC 3 , -OC 4i( or -OC 5 
alkyl being Hnear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM x 
has the formula (XI) 




.- whereihithe groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein m 10 ^?, R 1 - 1 ahd^ 002 , are, independently of each other, selected 
fromVhydrogeh, fluorine; e 1( ; C 2 ,*G 3 ; C 4l C s or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, '4, or 5 halogens, or 
-C(=O)NR 10 1 0 R 10 ^; ■ ■' 

' ' 'I • ' . 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 
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wherein 

- R 1010 and R 1 y 2 v are, independently of each other, selected from hydrogen, or 
Ci, C 2 , G3, C*; C5 or C 6 alkyli which is linear or branched and is opitibhally 
substituted with i , 2- 3^4 1 or 5 halogens; and ? ; 

- R 101 1 and R 1 ?? 3 , rare, independently of isach other, selected from th6 (ijroup 
consisting of : ? { - : v x ^ 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1 - 0 ; 

(2) C 1f C 2 , C3, C4, C5 or C6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3l C4, C 5 or C 6 cycloalkyl, 

(g) a 5 . - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising' (a) two fused heterocyclic rings, each 
heterocyclic ring having 1,2,3, or 4 heteroatoms independently selected 
from njtrogfen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterpcycle having 1 , 2, or 3 hetero atoms; 



- wherein said C 3l C 4l C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4 f or 5 substituents independently 
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selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(C 1f C 2| 
C 3 , C 4> C 5 or C 6 alkyl), i.e. ester, Ci, C 2| C 3 , C 4l C 5 or C 6 alkyl, and -OC 1f 
-OC 2 , -OC 3l -OC4, -OC5 or -OC 6 alkyl, said >COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4| C 6 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4l 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1( C 2l C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2j -OC 3 , 
-OC 4 , -OC5 or -OCe allcyl, whereinsaid -C.OO(Ci, C 2> C 3| C 4 , C 5 or C 6 alkyl) 
i.e. ester,, Ci^ga.I^,. C 4| G 5 or Ce alkyl, and -OC1, -OD2, -OC 3l -OC 4 , -OC 6 or 
-OCjs alkyl are |[nedr or branched and are optionally substrti^ed with 1 , 2, 3, 

4, 5 or 6 substituents selected from 1, 2, 3,. 4, or 5 halogens, and 0 or, 1 

. . ems* cy (';•' « - - . *v •: . • * ■■ * . , . ^ . • • 

substituents selected from -000(01, 02, C 3 , C 4 , C 5 or pp alkyl). i.e. ester, 
-COOH, and -OQ1, -OC 2t ;-OC 3 , -OC 4l -OC 5 or^OCe alkyl -substituents. being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Ci, C2, p3, C 4 , C 5 , C8,,C 7 , C 8 , C 9 or Ci 0 alkyl. which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6,: or. 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1 , or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; 
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(c) -COOfpL C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5, - or 6-membered ,heterocycle which, may be saturated or. 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1. 2. or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci r G2,-- 

c alkyl, and ^OCt, -OC 2 , -OC 3 , -OC 4 , -OC 5; or -QCe alkyl, 

said G1. C2. C3, C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , .^OCs.or. 
-OC 6 alkyl being linear or branched and optionally , substituted with, 1, 2, ", 
3, 4, or 5. halogens* . 

, ;• . ■■- f'l' -•• „-v- *■ ; - ' ■!v:iO -: 'r' ' r. v - '■.•!";' s ..,">C ; -*» 

(e) an 8, 9 or 10 membered bicyclic ring system which may be. saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring haying 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to*a benzene ring, wherein said' bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3l C 4 , C 5 or 
C 6 alkyl, and -OC t , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C 1( C 2 , C 3| 
C 4 , C 5 or C 6 alkyl, and -OQl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -c6NR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
(j)-NR 1025 COOR 1030 

(k) rO-cio-R 1030 

(I) -O-CO-NR 1025 R 1025 ; 
(m) -NR 1025 SO 2 R 1030 ; 
(n) - NR 1025 R 1025 ; 



I 
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(q) phenyl which is optionally substituted with 1,2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3l C 4 , C 5 or C 6 
alkyl, -OCi, -OC 2> -OC 3 , -OC 4j -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3f C 4| C 5 or C 6 alkyl) i.e. ester, said C 1( C 2 , C 3 , C 4 , C5 or C 6 alkyl, -OC1, 
-OC 2 , -OC 3l -OC 4l , -OC 5 or -OC 6 alkyl, -COOH, -000(0!, C 2| C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 

0 3 , C 4 C 5 or C 6 cydoalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 

(p) C 3 , C 4 C 5 or C 6 cydoalkyl, which is optionally substituted with 1, 2, 3, 

4, 5, or 6 halogens; 

(5) OQ1, OC 2l OC 3 , OC 4 , 0C 5 , OC 6l OC 7 , OC 8> OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; ' , 

(c) -000(0!, G 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
^sulDjstitueqt^ndepend selected from oxo, hydroxy, halogen, C1, C 2 , 
^ C 4 fC5 or'Ce a!kyl >: and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl, 
rsaid;c 1 f'c 2 / < C^ alkyl, and -Od, -OC 2 , -OC3, -OC 4 , -OC 5 or 

-OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or 5 halogens.; 

, (e) an 8, 9 or io membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 

. heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from, nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having .1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with .1, 2, 3, 4, or 5 substituents 
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independently selected from oxo, hydroxy, halogen, C 1f C 2 , C 3 , C4. Cs or 
C 6 alkyl, and -OC.l -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alky), said Ci, C2, C 3 , 
C 4 , C 5 or Ce alkyl, and -pd, -OC 2 , -OC 3 , -OC 4 , OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, .4, or 5 
halogens; ... 

(f) -CONR 1025 r! 025 ; ; 

(g) -S0 2 NR 1 ^R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 ' 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; . ." ~" . 
(j) -NR 1025 COOR 1030 . 1 . 
(kX-p-CO-R, 1030 

(l). : O-CO-NR 1025 R 1t)2S ; 
(m) -NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -OC 1t -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C6 alkyl) i.e. ester being, linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substrtutents independently selected from 0 or 1 
C 3l C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1,2,3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(d, C 2 , C3, C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4, 5 halogens; 

(8) a 5 7 or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, d; C 2| C 3 , 
C 4> C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl, said C 1t 



) 
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C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4> -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said Ci, C 2 , C 3 , c{, C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) -CONR^R 1025 ; 

(11) -SO 2 NR 1025 R 1026 ; 

(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR^COOR 1030 

(15) .-p q CgrR? : 030 

. (I7).^ 1 gj3p^ : , :: . , 

(18) ^NRr 0 #R li » 25 ; " . ; . •• ■■■*.} .. v • ,,• • 

(19) . phenyl.;,. which is optionally substituted with. 1,, 2, 3^4, or .5 group 
independently selected from, halogen, hydroxy, C1, G 2 , C 3i , C 4 , G 5 or p6 alky], 
-OCi,.-OC 2 , ; OC 3 , -OC 4 , -OCs or -OCe alkyl, -COOK, -O00(Ci, C 2 ,.C 3 , C 4 , C 6 
or C$ alkyl) i.e. ester, said C1, C 2 , C 3 , C 4t C 5 or,C 6 alkyl, -OC1, -OC^, -OC3, 
-OC 4 , -OCs or.. 7 pC 6 alkyl, -COOH, -COO(Ci, C 2 ,.C 3l C 4 , C 5 or C 6 alkyl), i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
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wherein R 1030 is selected from the group consisting of phenyl, C 3l C 4 C 5 
or C 6 cycloalkyl, and C 3l C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3| C 4 , 
C 5 or Ce -alkyl is linear or branched anbd is optionally substituted with 1, 
2, 3, 5, 6, substitutes independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
: >x said R^, when R 930 is phenyl or ,C3, C 4 C 5 or C 6 cycloalkyl, are optionally 
; substituted with 1 , 2, ,3, 4, or ,5 substituents, independently selected from 
halogen, OH, d, C 2t C 3 , C 4 , or C 6 alkyl, -OCi, -OC 2l -OC 3 , -OC 4l or -OC 5 
9!kyl, M^-^.-Ci. C 3 , C 4 , \or G 5 alkyl, -Od, -Op 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1 , 2, 3, 4, or 

•••• v • - ?:-y"*o?<?> • ■ - ■ 

5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen. 

■*'..■ * . / 
or wherein the group PM 

has the formula (XII) 




- wherein the groups R 1201 is hydrogen orfluoro. 

wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 



) 
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has the formula XIII: 



456 



1303 



,1304 




1300 



p1307 j^1301 



(XIII) 



wherein: 



- R 1 300 is selected from the group consisting of: 



(10) hydrogen, 

(11) CN, / 

(12) • . • Ci.ioalkyl, which is linear or branched and which is unsubstituted or 
: substituted with: ! • 

/a) halogen, or 1 _ , - 

b] phenyl, which js unsubstituted or substituted with 1-5 substitutents 
. independeritly selected from ^halogen, CN, OH, r R 13 ^, OR 1302 , 

NR i3b5Ri306. CONP 1 J 5 R 1306 , CO ? H, and C0 2 Ci^alky!, : wherein the C 1: 
ealkyl js linear or branched, iU . : . . : . 

(13) phenyl which is unsubstituted or substituted with 1—5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHSO2R 1302 , 
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N(C^alkyl)S0 2 R 1302 , SO z R 13Q2 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CpNR 1305 R 1306 , 
C0 2 H, and CO^C^alkyl, wherein the Chalky! is linear or branched, 

(14) a 5- or 6-membered heterocyclic which may be saturated or 
unsaturated comprising 1 - 4 heteroatoms independently selected from N, S 
and O, the heterocycle being unsubstituted or ... substituted with 1 - 3 
substituenits independently selected from pxo, halogen, NQ 2 , CN, OH, R 13 ° 2 , 
OR 1302 , NHS0 2 R 1302 , NCC^alkyOSOzR 1352 , S0 2 R 13 ° 2 , . SOzNR^R* 3 * 6 , 
NR 1305 R 1306 CONR 1305 R 1306 , C0 2 H, and COad-ealkyl, wherein the C^alkyl is 
linear or branched, • 

(15) C 3:6 cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, Ci^alkyl, and OC^alkyl, wherein 
the Chalky! and OCi^alkyl are linear or branched and optionally substituted 
with 1 - 5 halogens 

(16) OH 

(17) OR 1302 , and 

(18) NR 1305 R 1306 ; 

- and R 1301 is hydrogen; 

- R 1302 is Chalky!, which is linear or branched and which is unsubstituted or 
substituted with 1-5 groups independently selected from halogen, C0 2 H, and 
CC>2Ci-6alkyl, wherein the Chalky! is linear or branched; 

- R 1303 is selected from the group consisting of: 

(10) hydrogen, 

(11) Ci-ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: . 

a) halogen, 

b) hydroxy,. 

; c) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, OH, Chalky!, and OC 1:6 alkyl, 



) 
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wherein the Chalky! is linear or branched and optionally substituted 
with 1-5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, 
and OCi^alkyl, wherein the Chalky! is linear or branched and 
optionally substituted with 1-5 halogens, 

e) C0 2 H, 

f) COaC^alkyl, 

g) CONR 1305 R 1306 

(12) CN, 

(13) phenyl which is unsubstituted. or substituted with 1-5 substituents 
independently selected from Chalky!, and OCi-6alkyl, hydroxy and 
halogen, wherein the Ci^alkyl is linear or branched and optionally 
substituted with 1-5 halogens, 

(14) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from d-ealkyl, and OC^alkyl, hydroxy and 
halogen, wherein the Chalky! is linear or branched and optionally 
substituted with 1 - 5 halogens, 

(15) C0 2 H, 

(16) COaCi-ealkyl, 

(18) Cs^cycloaikyl, which is unsubstituted or substituted with 1-5 
substituents independently selected from Chalky!, and OCi^alkyl,. 
hydroxy and halogen, wherein the Chalky! is linear or branched and 
optionally substituted with 1-5 halogens 



R 1305 and R 1306 are independently selected from the group consisting of: 



(5) hydrogen, . , 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Chalky!, and OCi-6alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens 
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(7) C^cycloalkyl, which is unsubstituted or substituted with 1 v 5 substituents 
independently selected from d-ealkyl, and OC^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1-5 halogens 

(8) C^alkyl, which is linear or branched and which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected [ from i halogen, OH, Ci^alkyl, an<j OC^alkyi, " 
Wherein the C^alkyl is linear or branched and optionally substituted 
with 1 -5 halogens, 

or wherein R 1305 and R 1306 together with the nitrogen atom to which they are attached • 
form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic 
ring is unsubstituted or substituted with one to five substituents 
independently selected from halogen, hydroxy, C^alkyl, and d. 
6 alkoxy, wherein alkyl and alkoxy are unsubstituted with one to five 
halogens; 

- R 1304 and R 130t are hydrogen; 
or wherein the group PM 
has the formula XIV: 

R1 \ "^ / / R14 ° 1 

' CN 

(XIV) 

- wherein R 1400 is H and R 1401 is hydrogen atom (-H); or halogen, or cyano or ethynyl; . 
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or wherein the group PfW 

has the formula (XV) 



R 1501 




wherein X 11 is CH2, CHF or CF 2 ; 

wherein R 1500 is cyanp; , . \ \ ^ : l . 

wherein R 150 ^ is selected from the group consisting of alkyl, alkenyl and alkynyl; 



9. Compound according to claims 1, 2, 3, 4, 5, 6, 7, and/or 8 



wherein the group PM 

has the formula (II) , ; t , . 



• ' • — n . .. .... ; . . .... ... 



A 1 (||) 



'•'J 

<1 ;*> od51o52 



wherein X 1 is GR S1 R or,S; and . 
wherein X 2 is CR^R 55 ; and 
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wherein R 51 , R 52 , R 54 , and R 55 , independently of each other, are a hydrogen atom (- 
H); 

wherein A 1 is 

- a hydrogen atom (-H), or a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), or a phosphorite acid ester group (-P(=0)(OR" 6 )(OR 117 )), 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 116 /R 117 may form a part of a ring; 

- wherein the substituents R 1 16 and R 117 independently of each other, are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyi, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocyc|oalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyi, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

x 3 

/ 

(Hi) 

wherein X 3 is CR 131 R 132 or S; and 

- wherein R 131 , R 132 , independently of each other, are a hydrogen atom (-H); 



has the formula (HI) 



/ 

N 




WO 2004/099134 PCT/EP2004/004774 

462 

wherein A 2 is ' 

- a Hydrogen atom (-H); a boronic acid group (-B(OH) 2 ). a cyano group (-C=N), 
a phosphonic acid ester group (-P(=0)(OR 196 )(OR 197 )); • 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 1 ^/R 197 may form a part of a ring; and . 

- wherein the substituents R 196 and R 197 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyi, cyclbalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocyclbalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryi-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (IV) 




- wherein R 2 ^ 1 and R 212 , independently of each other, are 

- a hydrogen atom (-H); or a Ci,.C 2 , C 3 , C 4 , and C 5 branched or Straight chain 
alkyl, C 2 , C' 3 , C4, C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyi, C 3> C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
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group or, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 240 ; -NR 241 R 242 ); and 

which, independently; of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pair R 211 /R 212 , as well the pairs R 226 ^ 227 , R 230 ^ 231 , 
r23 4 /R 235 R 236 m 237 and R 24i /R 242 inde pendenly of each other, may form a part of 
a ring; and 

- wherein the substituents R 220 ,, R 22 ', R 222 , R 223 , R 224 , r 225 , r 2 *. R *27 r22 s 
R 229 . R 230 , R 231 , R 232 , R 233 , R 234 ; R 235 , R 23 *, R 23 ', R i R 2» R 240 R 24i gnd 
R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , and C s branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C 1( C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 . C 3 , C 4 , 
C 6 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), or a phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )) 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pair R 276 /R 277 may form a part of a ring; and 

- wherein the substituents R 276 and R 277 , independently of each other are a 
hydrogen atom (-H), or an alkyl, aikenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, hetefoalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 



) < 

WO 2004/099134 PCT/EP2004/004774 



464 



or wherein the group PM 

has the formula (V) 




(V) 



wherein X 4 is CR 291 or N; and 
wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 

a hydrogen atom (-H); or a d, C 2 , C 3 , C 4> and C s branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3 . C 4 , C 5 , C 6l and C 7 cycloalkyl, aryl, heteroaryl 
group or an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted amino 
group (-NHR 320 ; -NR 32 ^ 322 ); and 

which, independently of each other, can be substituted with one or more 
substituents, Which ran be the same or different; and, 



wherein op¥onally, the the pair R 291 /R 292 , if present, as well the pairs R 306 ^ 307 , 

R 310 /R 31t R «4^3« ^31^317 3^ ^32,^322 ;^^^^^ Qf ^ ^ ^ 

form a part of a ring; arid 

■ r 

- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 , r 306 i r^ R 308 ( 

R309 R310 R311 R 312 f R 314 r3 15 R 316 r 317. R 3« R 319 r 320 ^ ^ 

R 322 , independently of each other are a hydrogen atom (-H), or a Cm , C 2 , C 3 , 
C 4l and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyj, Ci, Q,, C 3l C 4 , C 5 . branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4l C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 



WO 2004/099134 



465 



PCT/EP2004/004774 



- wherein A 4 is 

a hydrogen atom (-H); or a boronic acid group ;(-B(OH)2), a cyano group 
(-C-N), a phosphonic acid ester group (~P(=6)(OR 356 )(6r 357 )) i 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, :. 

- wherein optionally, the pairs R^/R 3 ** may form a part of a ring; and 

- wherein the substituents R 356 and R 357 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (VI) 




(VI) 



- wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 

a hydrogen atom (-H); or a C,, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5l branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3 , C 4l C 5 , C 6 , and C 7 cycloalkyl, and aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group 
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(-B(QH) 2 ), a cyano group (-C=H), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethy! 
group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N.N^disubstituted amino group (-NHR 400 ; -NR 401 R 402 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, ■ 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R 386 ^ 387 R 390 /R 39 \ R 394 /R 395 , tf«/R»» and ^^402 independen , y of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 ; R 381 , R 382 , R 383 , R 384 , R 385 , r 386 , r 387 r 3 * 8 , 
R 389 , R 390 , R 391 , R 392 , R 393 , R 394 , R 395 , R 396 , R 397 , R 398 R 399 , R 408 R 4 °\ an d 
R 402 , independently of each other are a hydrogen atom (-H), or a C 1f C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, d, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, Or hydroxy group; and 

alternatively; me -groups R 3W inft R 372 can 'be together an oxb (=0) or 

alternatively; the two groups R 375 and R 376 can be together, an oxo (=0) or 
hydroxyiminb (=N-OH) group; and 

wherein A is 

a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), or a phosphoric acid ester group (~P(=p)(OR 436 )(OR 437 )); , 
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- which, independently of each .other, can be substituted with one or more 
substituents, which can be the same or different; and, 

i . ■„ * ' \ i . 

- wherein optionally, the pairs R^/R 437 may form a part of a ring; and 

- wherein the substituents R 436 and R 437 , independently 'of each, other are a 
hydrogen [atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, neteroaryl, arylialkyl, Wi^rjfiMk$' < &$ 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (VII) 




- wherein m is equal to Q and q is equal to 1 , or m is equal to 1 and o is equal to 0, 
or m is equal to 1 and o is equal to 1, or m is equal to 2 and o is equal to 0; 

- wherein A 6 is a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a 
cyario group (-C=N), or a phosphonic acid ester group (- 
P(=0)(OR 476 )(OR 477 )), 

- which, independently of each other, can be substituted with , one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 476 /R 477 may form a part of a ring; and 
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- wherein the substituents R 476 and R 477 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkehyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyi, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 
• ., . . . ..'"/■..-..' 

or wherein the group PM v ; : 

has the formula (VIII) v : " '' 




(VIII) 



wherein X 6 is selected from CR 490 R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X e 
and X is a single bond; 

v Cld l .«.// w.. : . v : . ■ .... <• :-\ 

.or alternatively, s ; . 

wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and- : • ^ - • 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 4 ^, and tf* independently of each , 
other, are a hydrogen atom "(-H); or a CVi C 2 , C 3 , C4. and C 5 branched or straight 
chain alkyl, C 2 , C z , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3| C 4 , C 5 , 
branched or straight chain alkinyl, C 3> C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N.N- 
disubstituted amino group (-NHR 520 ; -NR 521 R 522 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 ; R 496 , and 
R 497 , if present, as well as the pairs R 506 /^ 7 , R 510 /R 5 ", R^ 14 )r 515 , R 5 ^/R 517 and 
R 521 /R 522 i independent of each other, may form a part of a ring; and 

..... wherein , the substituents R 500 , R 501 , R 502 , R 503 , R 504 , R 505 , R 506 , R 507 , R 608 . 

^509 ^510 p511 p512 j^513 p514 p515 p516 p517 j^518 p519 R 520 R 521 anc | 

R 522 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
' carbonyl, Ci, C 2j C 3 , C 4 , C 5> branched or straight chain alkoxy, C 2l C 3 , C 4j C 5 
branched or straight chairi alkenoxy, phenyloxy, benzyloxy, C 3> C 4t C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
hydroxamic acid group (-CO-NHfOR 544 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-S0 2 -NHR^ 9 ; -SO 2 -NR 650 R 55 ^), an amidosulfone group 
(-NH-SO^R 552 ), a sulfone group (-S0 2 -R 553 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 565 )) ( a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(QR 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 



WO 2004/099134 



470 



PCT/EP2004/004774. 



group (-0-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 560 ; -NR 561 R 562 ); and 

- which, independently of each other, can be substituted with one! or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R^/R 555 , r 556 /^ 7 and 
R^Vr^ 62 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 540 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

R 549 R 550 R 551 R 552 R 55 3> rSJ* r 555 ( r556 r 557 ( r 558 ( r 559 r *0 R 66t and 

R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 

has the formula (IX) or (IXa) 

v-S" ■ , • ^ •:• .v.. .... • R610 




■ (IX) «' • : (IXa) 

- -wherein X 8 is N or CR 570 ; and 5 - 

- wherein-R 570 , R 578 ^* 10 - ahd-R 61 'Independently of each other, are 

- a hydrogen atom (-H), a methyl group (-CH 3 ), a trifluoromethyl group (-CF 3 ), 
an ethyl group (-C 2 H 5 ), a 2,2,2-trifluoroethyl group (-CH 2 CF 3 ), a 
pentafluoroethyl group (-CF 2 CF 3 ), a' phenyl group, (-CeHs), a benzyl group 
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(-CH^CeHg), a benzyloxy group (-OCH2-C 6 H s ), a paraHethyl-phenyl group 
(-Q6H4-G2H5), a para-fluorophenyl group (-C 6 H 4 -4-F), a 3,4-difluorophenyl 
group (-C 6 H 3 -3,4-F 2 );a psrsi-methov.y phenyl group (-C 6 H 4 -4-OCH 3 ), a para- 
trifluoromethoxyphenyl group (-C 6 H4-4-OCF3), a boronic acid group (-BfOH^), 
a cyano group (-CsN), a carboxylic acid group (-COOH), or a phosphonic acid 
ester group (-P(=0)(OR 596 )(OR 597 )); 

- which, independently of each other, can be substituted 1 with one or more 
substituents, which can bedthe same or different; andi • 

- wherein optionally, the pairs R 570 /R 575 , if present, as well as the pair R 59$ /R 597 , 
independenly of each other, may form a part of a ring; and 

- wherein the substituents R 596 and R 597 , independently of each other are a 
hydrogen atom (-H), or a C1, C 2 , C 3l C 4 , and C 5 branched or straight chain 
alky!, aryl, heteroaryl, amino, halo, carbonyl, Qi, C 2 , C 3 , G 4> C 5 , branched 
or straight chain alkoxy, C 2 , C 3l C 4 , C 5 branched or straight chain alkenoxy, 
phenyloxy, benzyloxy, C 3 ,xC 4 , C 5 cycloalkyl, cyano, amido, thiol 
trifluoromethyl, or hydroxy group; and 

or wherein the group PM 

has the. formula (IX) 




wherein X 8 is N or CR 570 ; and 
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- wherein R 670 and R 575 , independently of each other, are 

(11) . hydrogen, 

(12) CN, 

(13) Ci. 10 alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1-5 halogens or phenyl, which is unsubstituted or 
substituted with 1-5 substituents independently selected from halogen, 
CN, OH, R 612 , OR 612 , NHS0 2 R 612 , S0 2 R 612 , C0 2 H, and C0 2 Ci-6 alkyl. 
wherein the C0 2 Ct-6 alkyl lis linear or branched, , 

(14) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from haiogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , C0 2 H, and CO^A-e alkyl, wherein the C0 2 Ci-6 alkyl is linear or 
branched, and 

(15) a 5- or 6-membered heterpcycle which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, 
S, and O, the heterocycle being unsubstituted or substituted vyith 1-3 
substituents independently selected from oxp, OH; halogen, C1-6 alkyl, 
and OCi^ alkyl, wherein Ci^ alkyl and C^ alkoxy are linear or branched 
and optionally substituted with 1-5 halogens, and 

- wherein R 612 is alkyl, which is linear or branched and which is unsubstituted 
or substituted with 1-5 groups independently selected from halogen, C0 2 H, and 
CO^-e alkyl wherein the C0 2 C^ alkyl is linear or branched. 

or wherein the group PM 

has the formula (IXa) 

• ■*• *■ v * • * • ■ V ' ■ v •■ - 

D 610 
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wherein X 8 is N or CR 570 ; and 

wherein R 570 and R 575 independently of each other, are 

(16) hydrogen, . 

(17) CN, 1 

(18) Cmo alkyl, which is linear or branched and which is unsubstituted or 
. substituted with 1-5 halogens or phenyl, which is unsubstituted or 

substituted with 1-5 substituents independently selected from halogen, 
; CN,OH, R 612 , OR 612 , NHSO2R 612 , S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl, 
wherein the CQ 2 C^ alkyl is linear or branched, 

(19) , , -Phenyl which |s unsubstipd or s; substtu^.with 1-5 substituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHSO ? R 612 , 
S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl, wherein the C0 2 C^ alkyl is linear or 
branched, and 

(20) a 5- or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, 
S, and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, OH, halogen, d-e alkyl, 
and OC^ alkyl, wherein C M alkyl and alkoxy are linear or branched 

x and optionally substituted with 1 -5 halogens, and 
wherein R 612 is Ci^ alkyl, which is. linear or branched and which is unsubstituted 
or substituted with 1-5 groups independently selected from halogen, CQ 2 H, and 
C0 2 Ci^ alkyl, wherein the CO2C1-6 alkyl is linear or branched, and 
wherein R 610 and R 611 are, each independently selected from the group consisting 
of ■ ' .. ' 

(10) hydrogen, 

(11) Cmo alkyl, which is linear or branched and which is. unsubstituted or 
substituted with one or more substituents selected from: 

(a) halogen, 

(b) hydroxy, 

(c) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from halogen, OH, d_6 alkyl, 
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and C1-6 alkoxy, wherein the C1-6 alky!, and Ci^ alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 

(d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, CN, OH, Ci-e 
alkyl, and^C^ alkoxy, wherein the alkyl, and d-6 alkoxy are 
linear or branched and optionally substituted with 1-5 halogens, 

(e) c6 2 H, 

(f) C0 2 Ci^ alkyl, 

v c (g) cbNR 613 R 614 , wherein R 613 and R 614 are independently selected 
from the group consisting of hydrogen, tetrazolyl, phenyl, C3-6 
cycloalkyl and C1-6 alkyl, wherein the C1-6 alkyl is linear or 
branched and is optionally substituted with 1-6 substituents 
independently selected from 0-5 halogen and 0-1 phenyl, wherein 
the phenyl or the C3-6 cycloalkyl beeing R 613 and R 6U or the 
optional phenyl substituent on the C1-6 alkyl are optionally 
substituted with 1-5 substituents independently selected from 
halogen, OH, Ci^ alkyl, and OC1-6 alkyl, said alkyl and OCi-6 
alkyl being linear or -branched and optionally substituted with 1-5 
halogens, 

or wherein R 613 and R 614 are optionally joined to form a ring 
ym ifn^i- ^ ^selected from pyrrolidine, piperidine or morpholine, 
(12) CN, . 

c 'fi**H j r #3)i^v ^vvPbenyh wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from Q1-6 alkyl, and C1-6 alkoxy, 
hydroxy and halogen, wherein the alkyl, and alkoxy are linear or 
branched and optionally substituted 
(.14) naphthyl, wherein the naphthyl is unsubstituted or substituted with 
1-5 substituents independently selected from halogen, OH,, Ci-e alky), and 
alkoxy, wherein the C1-6 alkyl, ar ld Pm .alkoxy are linear or branched 
and optionally substituted with 1r5 halogens, 

(15) C0 2 H, 

(16) C0 2 C^ alkyl, 
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(17) CONR 613 R 614 ,.and 

(18) C3-6 cycloalkyl, which is optionally substituted with 1-5 substituents, 
independently selected from halogen, OH, C« alkyl, and Ci^ alkoxy , 
wherein the alkyl, .and C 1r6 alkoxy are linear or branched and 
optionally substituted with 1-5 halogen,, 

with the proviso that one of R 810 and R 611 is other than, hydrogen. . ...... 

or wherein the group PM . . . / . v =<: ■-.■■ ,«;rj; . j -3 

has the formula (X) ^ ; , : : \.J •. ••.:»*-rvu~' 




(X) 

wherein the groups X 9 is CR 900 R 9 ° 1 , S, SO, SO2 or NR 902 , 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

wherein A 9 and A 10 are, independently of each other, selected from 

hydrogen, cyano, -C(=0)NR 912 R 913 , or C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl. which is 

linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein . 

- R 910 and R 912 , are, independently of each other, selected from hydrogen^ or 
C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 
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(1) . phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C 2 , p3, C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted, with 1; 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0,1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

(a) hydroxy, 
: (b) -COOH, 

(c) -COO(C 1f C 2> C 3> C 4l C 5 or C 6 alkyl), i.e. ester, , 

(d) phenyl, 

(e) naphthyl, . 

(f) C 3l C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6. memberecl heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms. independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring haying 1, 2,^ .3, .or 4, heteroatoms .independently selected 

f--; ^fromvnitrpgjsn^p^g fused to a 5- or 6- 

jv; spiembered heterocycle having 1 , 2, or 3 hetero atoms; 

. . . - yiA^cein^said v p3 >>l4 p4, .-.Cs or Ce cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or .10. - membered bicyclic ring system are each optionally 
. substituted with 1, 2, 3; 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 929 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(C 1f C 2 , 
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C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, 
-OC 2 , -OC3, -OC4, ; -OG 5 or -OC 6 alkyl, said -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester. Ci, C 2 , C 3 , C 4 , C 5 or C 6 alky!, and rPCi» -Ofy, -OC 3 ,. -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with.1, 
2, 3, 4, or 5 halogens; - , ; v .-- -j 

wherein R 920 is selected from the grbup consisting of; ... .. v 

(1) hydroxy; 

(2) cyano; .-. '* 

(3) C 3 . c £4 % ^ 

independently selected from halogen, hydroxy, -COQH, -COO(Ci, C 2 , C 3 , C 4 , 
. C 5 or C 6 alkyl), i.e. ester, C1. C2. Cs, C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(Ci, C 2 . C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1. 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3. 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or Ce alkyl) i.e. ester, 
-COOH, and -OC1, -OC 2 , -QC3, -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Ci ;1 C 2 , C 3 , C 4 , C 5 , C 6 , C 7 . C a . C 9 or C 10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1. or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; . 

(c) r COO(Ci, C 2 , C 3 , C 4> . C 5 or C 6 alkyl). i.e. ester, which may linear or 
branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 

(d) a 5 - or 6-rmembered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3. or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally, substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3) C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC s alkyl, 



WO 2004/099134 



PCT/EP2004/004774 



478 

said Ci, C 2l C 3> C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3i -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered : heterocycle 
hayoing 1, 2, or 3 heteroatoms independently selected from nitrogen ,. 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system, is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -Od, -OC 2 , rOC 3l -OC 4 , -OC5 or -OC 6 alkyl, said d, C 2 ,.C 3 , 
C 4 , C 5 or C s alkyl, and -Od , -OC 2 , -OC 3 , -OC 4l -OC 5 or -Od alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONFER 925 ; 

(g) -S0 2 NR 925 R 92S ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 ^C(=0)NR 925 R 925 ; 
(j) -NR 925 COOR 930 
(k)-O-CO-R 930 . 

(I) -0-CO-NR 925 R 925 ; ' , , 

(m) -NR 925 S0 2 R 930 ; . . 

(n).-NR 9 fR 925 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
.. independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 
;.. . alkyl, -QC 1( -OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, rCOO(Qi, Cj>, 
. . C 3 , C 4 , C 8 or Ce alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2| C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3l C 4 C 5 or C 6 cycloalkyl and 0,1,2, 3, 4, or 5 halogens, and 
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(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 

4, 5, or 6 halogens; 
(5) OCi, OC 2 , OC 3 , OC 4 , OCs, QC 6l Op 7 , OC 8 , OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0. 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; • . r . , - . \ ... '\ 

(b) -COOH; . 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6^membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3^ 
substituents independently selected from oxo, hydroxy, halogen, C 1f C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C 1( C 2l C 3l C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OCe ialkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC u -OC 2 , fOC 3 , -OC 4 , -OC 5 or-OC 6 alkyl. said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -QCl -OC 2 , -OC 3 , -OC 4 , -OC 6 or -OC e alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

(g) -SO^R 92 ^ 925 ; 

(h) -NR 925 -C(=0)R 925 
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(i) -NR 925 -C(=0)NR 925 R 925 ; 
G) -NR 925 COOR 930 
(k) -O-CO-R 930 

(I) -O-CO-NR 925 ^ 925 ; . , / 

(m) -NR 925 S0 2 R 930 ; , , 

(nJ-NR 925 ^ 925 ; .. t . 

(o) phenyl, which is optionally substituted with ,1, 2, 3, .4, or 5 groups 
Independently selected from halogen, hydroxy, Ci, C 2l C 3l C 4 , C 5 or C 6 
alkyi, -OCi, -OCz, -OC 3 , -OC 4 , -OC 5 or -OCe alkyi, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyi) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi, -OCi, 
-QC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyi, -COOH, -COO(Ci, C 2> C 3 , C 4 , C5 
or C6 alkyi) i.e. ester bejng linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected froip 0 or 1 
C 3 , C 4 C 5 or Ce cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, : 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, C 2 , C 3 , G 4| C5 or C 6 alkyi) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 -, 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
ppra|>ris]ng 1, l( 2 9 J3,pr 4 hetero atoms independently selected from nitrogen, 
oxygen ancl ?ujfur, said heterocycle being optionally substituted with 1, 2, or 
^subsWuidnte independently sejected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or p 6 alkyi, and -OCj, -OC 2 , -OC 3 , -OC 4 , -OC 6 or -OCe alkyi, said Ci, 
C 2 , C 3 , Q 4 , 65 or C 6 alkyi, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyi 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens,, 

(9) an 8, 9 or lO.membered bicyclic ring system vyhich may be saturated or 
unsaturated comprising (a) two fus^d heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms, independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
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to a benzene ring, wherein said bicyclic ring, system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents" independently selected from oxo, hydroxy, 
halogen, Q :1 , C 2 , C 3 , C 4 , C 6 or C$- alkyl, and -pd, -QC 2 , -QC 3 , -OC 4 , -OCs or 
-OCe alkyl, said Ci, C 2 . C 3 , C 4 , C 6 or C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 
(lOJ-CONR^R 925 ; 

(12) -NR 925 -C(=0)R 925 \ 

(iSJ-NR^-CCfOJNR 92 ^ 925 ; . „■ ■ . ' 

(14) -NR 925 COOR 930 . 

(15) -0-CO-R 93 ° 
(lej-O-CO-NR 92 ^; 

(17) -NR 925 S0 2 R 93 °; 

(18) - NR 92 ^ 925 ; . 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC 1t -OC 2> -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1t C 2 , C 3) C 4 , C 5 
or C$ alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, -Od, -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1( C 2 , C 3 ,,C 4)> C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3l C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substrtuent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, C 2 , C 3l C 4 , or C 5 alkyl, -OC 1( -OC 2 , -OC 3 , -OC 4 , or -OC s 
alkyl, said C 1t C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
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alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

v wherein R 925 is selected from R 930 and hydrogen; . . ' n 

wherein the group PM 
has the formula (XI) 



••• )• > • 




A 11 . (XI) : - ; , ■• ; 

- wherein the groups X 10 is cr 1000 r 100 \ s, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Ci, C2, C3, C4, C5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 

.e(=O)NR 1010 R 1011 . . 

• . • / 

and A 11 is selected from 

hydrogen,''' cy£fid, ^(=b)N^ 012 ^' 1013 f or Cvtr 2 ; CJ 3 , C 4 , C 5 of C 6 alkyl, which is 
linear of branched and is opbrtaily^uBstlttit^ with 1 , '2; 3, 4, or 5 halogens; 

Vwhe^ . 

m R 1010t arid R 1012 , are, independently of each other, selected from hydrogen, or 
Ci, C2, G3, C4, C 5 or C 6 alkyl, which is lineaf of branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 
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(2) Gi, C 2 , C 3 . C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substrtutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of . . 

(a) hydroxy, ' : . , 

(b) -COOH, 5lW 

(c) -CO<D(Ci, C 2 , C 3 , C 4l C 5 dr'Ce alkyl), i.e. ester, ' 

; (d) phenyl, ' - 7 " ; : '■ •'■ ? " : - f ov 

V (e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cyclbalkyl, 

(g) :: a 5 - : or 6 m'efeb^rea 'ht^^^ or 
unsaturated comp'nsing 1v 2, 3 : , br 4 heferbatbms independentiy se'lelted 
from nitrogen . oxygen or sulfur; 

(h) an 8, 9 or 1 0 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, Or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3l C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycie 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, .4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(C 1t C 2 , 
C 3 , C 4l C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -OCi, 
-OG 2 , -OC 3> -0C 4 , -OC 5 or -OC 6 alkyl, said -COO(C,, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 



WO 2004/099134 



PCT/EP2004/004774 



484 

(3) C 3t C 4 C 5 or C 6 cycioalkyl optionally substituted with 1 f 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COOfC^ C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. tester, Ci, C 2 , C 3 , C 4| C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -COO(Ci, C 2l C 3 , C 4l C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4l -OC 5 or 
-OC6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2| C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -QC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) C lf C 2 , C 3 , C 4 , C 5 , C 6 , Cy, C$, C 9 or Gip alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from • 

(a) hydroxy; , _ N ■ , 

(b) -COOH; ^ v 

(c) -COp(Ci, C 2 , C 3 , C 4 , Qs or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci , C 2| 
C 3> %, ,G5 or Ce alltyl^and -OCi, -QC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 , alkyl, 
said.Ct, C 2 , C 3 , C 4| C 5 or C 6 alkyl, and -6c 1f ^OC 2l -OC 3 , -OC 4 , -dC 5 or 
-OC 6 >alkyl being linear or branched and optionally substituted with 1, 2, 
,3, 4, or 5 halogens. \ 

(<e) an f 8, 9 or 10 membered bicyclic ring system which may be saturated 
or, unsaturated comprising (i) two fused heterocyclic rings, each 
heterocydic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing ,1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2| C 3 , C 4> Cs or 
C 6 alkyl, and -OCi, -OC 2 , -OC 3 , ~OC 4 , -OC 5 oV-OC 6 alkyl, said C if C 2f C 3 , 
C 4 , C5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3l -OC 4l -OC 5 or -0C 6 alkyl being 



WO 2004/099134 



PCT/EP2004/004774 



485 



linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; . .,. . 

(f) .-CONR 1025 R 1025 ;' ' .... 

(g) -SO 2 NR 1 ^R 102S ; .': '.. ... : . ' . .. ' . 

(h) -NR 102 =-C(=O)R 1625 ' 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; ]' •* .'..*/ 
a)-NR 1025 COOR l63 ° : 

(k)-o-co-R 1030 . ,, ;r ,.,- „ .„,,,,,...,;, 

(I) -O-CO-NR 1025 R 1025 ; ' ' ' " 



(m) tT NR 102 ^Sp 2 R 1030 
(n)-NR i025 R 



1025 D 1025. v 

j u*. ^ .,^v.;.-,j t (. ( i' -raV* -*\f5' 4')O lil <H 
(o) phenyl ^hich, pptioi?ally substituted with 1, 2 t 3, 4, or 5Jg?oup 

independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 

alkyl, -OCi, -OC 2 , -QC 3| -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2l 

C 3| C 4f C 6 or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 

-OC 2 , -OC 3 , -OC 4> -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 6 

or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 

with 1, 2, 3^ 4, 5, or 6 substitutents independently selected from 0 or 1 

C 3l C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 

(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 

4, 5, or 6 halogens; 

(5) OCi, QC 2 , OC 3l OC 4f OC 5f OC 6 , OC 7 , OC 8 , OC 9 or OC i0 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0,1, or 2 substitutents selected from 

(a) hydroxy; n 

(b) -COOH; 

(c) -COO(Ci , C 2 , C 3i C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from pxo, hydroxy, halogen, Ci, C 2j 
C 3 , C 4 , C 5 6rC 6 alkyl, and -QCi, -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2| C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OCe alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 
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(e) an 8, 9 of 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclib ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituerits 
independently selected from oxo, hydroxy, halogen, Ci, C 2l C 3 , C 4 , C 5 or 
C 6 aikyl, and -OCi, -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl, said Ci, C^ Ca, 
C 4| C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3# -OC 4 , -OG 5 of -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 ^C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
(j)^NR 1025 CdOR 1030 

(k) -O-CO-R 1030 , 
(I) -O-CO-NR 1025 R 1025 ; 

(m) -NR 1025 SO 2 R 1030 ; ( 
(n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5 groups 
independently selected from halogen, Hydroxy, Ci, C 2 , C 3| C 4 , C5 or Ce 
" alk^l, -OCi ; H5C 2| -bC 3 , ^Ob 4 , 
.P.3. A p4. c 5 of C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 of C 6 alkyl, -OCi, 

• -cooh, -c6q(c u c 2 , c 3l c 4l e 5 

; 'or^alj^'il i.e. ester being lihMr!w'bran6l^' and optionally substituted 
\J'i^"i /2 1 /3 l /4/S lj ;or^6 substitutents independently selected froni 0 o 1 
C 3 , C 4 C5 or C6 cycloaikyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or G 6 cycloalkyi, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(6) r c60H; I 

(7) -COO(Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
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3 substituents independently selected from oxo, hydroxy, halogen, C 1( C 2 , C 3 , 
d, d or C 6 alkyl, and -Od, -Od, -OC 3 , -Od, -OC 5 or -OC 6 alkyl, said d, 
d, d, C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3> -OC 4l -Od or -Od alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyciic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently sielected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-memberecl heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen', oxygen and sulfur, fused 
to a benzene ring, wherein said bicyciic ring system is' optionally ^b^titij^d 
with 1, 2, 3, 4, or 5 substituents : independently selected from' oxo, hydroxy, 
halogen, C 1f C 2 , C 3( C 4 , C 5 or C 6 alkyl, and -bd, -bC 2 , -bC 3 , -OC 4 , -665 or 
-Od alkyl, said C1, C 2l C 3 , C 4| d or C 6 alkyl, and -Od, -Od, -OC 3 , -OC 4> 
-Od or -Od alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 1025 R 1025 ; 

(11) -SO 2 NR 1025 R 1025 ; 

(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 102 ^ 

(14) -NR 925 COOR 1030 

(15) -0-CO-R 1030 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC1, -OC 2 , -OC 3 , -OC 4) -OC 5 .or -OC 6 alkyl, -COOH, -COO(d, C 2 , d, d, d 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, -Od, -OC 3l 
-bd, -Od or -Od alkyl, -COOH, -COO(d, d, d, C 4 , d or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , d d 
or d cycloaikyl, and C 3l d d or d cycloalkyl, wherein Ci, C 2l d, C 4 , 
C 5 or d alkyl is linear or branched anbd is optionally substituted with 1, 
2, 3, 4, 5, 6, substitutents independently selected from 0, 1,2, 3, 4, or 5 
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halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3| C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, , 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, C 2| C 3| C 4l or C 5 alkyl, -OCi, -OC 2l -OC 3 , -OC 4 , or-OC 5 
alkyl, >aid C 1( C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2l -OC 3 , -OC 4 , or -0C 5 
aikyl being linear or branched and optionally substituted with 1 , 2, 3 ( 4, or 
5 halogens, 

wherein R 1025 is selected from R 1030 and hydrogen. 



or wherein the group PM 



has the formula (XII) 



R v 1200 




- wherein the groups R 1201 is hydrojgen or fliioro. 

wherein R 12 - p und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen?) >: v V ^ ;■' • j^is-^-nq -m v -: v.- - ■ 

or wherein the group PM 

has;the formula XIII: 



,1303 



1300 



>1304 




£1307 £1301 



(XIII) 
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wherein: 

- R 1300 is selected from the group consisting of: 

(10) hydrogen, 

(11) CN, 

(12) Ci-i 0 alkyl f which is linear or branched which is unsubstituted or 
Substituted with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, CN; OH, R 130 V OR 1302 , 
NHS0 2 R 1 ? 02 , ^(G^alkyOSOaR 1302 , SO 2 R 1302 f SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 CONR 1305 R 1306 CC>2H and co^alty, wherein the C,. 

6 alkyl is linear or branched, 

(13) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C 1 ^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched, 

(14) a 5- or 6-membered heterocyclic which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, S 
and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, halogen, N0 2f CN, OH, R 1302 , 
OR 1302 , NHS0 2 R 1302 , N(Ci^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 CONR i305 R i308 j and co^alkyl, wherein the Chalky! is 

linear or branched, 

(15) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, C t -ealkyl, and OCi^alkyl, wherein 
the C^alkyl and OCi-ealkyl are linear or branched and optionally substituted 
with 1 - 5 halogens, 

(16) OH, 

(17) OR 1302 , and 

(18) NR 1305 R 1306. 
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- R 1301 is hydrogen; 

- R 1302 is Chalky!, which is linear or branched and which is unsubstituted or 
substituted with 1 5 groups independently selected from halogen, C0 2 H, and 
C0 2 Ci^alkyl, wherein the Chalky! is linear or branched; 

-R 1303 is hydrogen; "• 

- R 1305 and R 1306 are independently selected from the group consisting of: 

(5) hydrogen, 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen^OH, Chalky!, and OCi^alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(7) C^cycloalkyl; which js unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OCi^alkyi, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(8) Chalky!, which is linear or branched and which is unsubstituted or substituted 
with: 

a) halogen, or { : ~ ; 

b) phenyl, which is unsubstituted or substituted with 1 - 5 
substituents independently selected from halogen, OH, Ci- 

vv , 6 alkyl, and OCi^alkyl, wherein the Ci^alkyl is linear or 
y - branched and optionally substituted with 1 -r 5 halogen?, 

or wherein R 1305 and R 1306 together with the nitrogen atom to which they are attached 
•v |: - V, form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said 
; heterocyclic ring is unsubstituted or substituted with. one to five 
substituents independently selected from halogen, hydroxy, 
C^alkyl, and d^alkoxy, wherein alkyl and alkoxy are 
unsubstituted with one to five halogens; 
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: R 1304 and R 1307 are hydrogen; 



or wherein the group PM 



has the formula XIV: 



, R 1400 ^ ^ p1401 



CN 



(XIV) 



wherein R 1400 is H and R 1401 is hydrogen atom (-H); or fluoro, or cyano. 



10. A composition comprising a compound according to any one of the preceding 
claims in combination with acarbose. 

11. A composition comprising a compound according to any one of the claims 1 to 9 
in combination with metformin. 

12: A composition comprising a compound according to any one of the claims 1 to 9 
in combination with acarbose and metformin. 



13. A composition comprising a compound according to any one of the claims 1 to 9 
in combination with 

(a) other DP IV inhibitors 

(b) insulin sensitizers selected from the group consisting of 

(i) PPAR agonists, 

(ii) biguanides, and 

(iii) protein tyrosin phosphatase-1 B (PTP-1 B) inhibitors; 
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(c) insulin and insulin rpimetics; . . , : 

(d) sulfonylureas and other insulin secretagogues; 

(e) a-glucpsidase inhibitors; 

(f) glucagon receptor agonists; 

(g) GLP : 1; GLP-1 mimetics, e.g. NN-2211 (liraglutide from NovoN^^ 
GLP-1 receptor agonists; 

(h) GLP-2; GLP-2 mimetics, , e.g. ALX-0600 (teduglutide from NPS Allelix 
Corp.) and GLPt2 reqeptor agonists; ; 

(i) exendin-4 and exendin-4 mjmetic^, e.g. exenatide (AC-2993, synthetic 
exendin-4 from Amylin/Eli Lilly); 

(j) GIP, GIP mimetics, and GIP receptor agonists;; . : 

(k) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 
(I) choletserol lowering .agents selected from the group consisting of 

(i) HMG-CoA reductase inhibitors, 

(ii) sequpstrapts, _ ., , : , • '.. 

(iii) njcotinyl ajkohol, nicotinic acid and salts thereof, 

(iv) PPARa agonists, 

(v) PPARot/y dual agonists, 

(vi) inhibitors of cholesterol absorption, 
^ (yii).aeyl .GqA^holesterQlacyltran 

•■ ' ^^iii)^ant|oxi<iaiij^vS ;^?-c:o^-; ^^^-i,:^ ;*;=;>.- "• •' 
■ $m). PPAR8nagonfetsjHr4. ? A -f^ . ,vv.^ .• ,:•_;*> -vbu^.. j •.■ = • - <-^n^ ' 
(n) antiobesityqspm^ 

(p) an ileal bile acid transporter inhibitor; and -a *vv > : ., )* 

(p) antiinflammatory agents. ^ • \r : :\ • 

14. A composition ^comprising a compound according to any one of the claims 1 to 9 
in cbmbination with a gene therapeutic expression system for GLP-1 comprising 
a viral vector comprising 

(a) a polynucleotide sequence encoding GLP-1 (gluacogen like peptide - 
1); and 
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a polynucleotide sequence encoding a signal sequence. upstream of (a); 
and 

a polyadenylation signal downstream of (a); and s 
a polynucleotide, sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GLP-1 and the 
polynucleotide sequence encoding the signal sequence; and 
wherein the expression of GLB-1 underlies a constitutive promoter or is 
controlled by a regulatable promotor; 

wherein, optionally, the viral vector comprises a polynucleotide 
sequence encoding GIP (glucose dependent insulinotropic peptide); 
wherein, optimally f the viral vector is encompassed by a mammalian 
celL 

15. A composition comprising a compound according to any one of the claims 1 to 
9 in combination with a gene therapeutic expression system for GIP comprising 
a viral vector comprising 

(a) a polynucleotide sequence encoding GIP (glucose dependent 
insulinotropic peptide); and • \ 

(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 
and 

(c) a polyadenylation signal downstream of (a); and 

(d) a polynucleotide sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GIP and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GIP underlies a constitutive promoter or is 
controlled by a regulatable promotor; • 

(f) < wherein, optionally, the viral vector comprises . a polynucleotide 
. sequence encoding GLP-1 (glucagon like peptide 1); 

(g) wherein, optionally, the viral vector is encompassed by a mammalian 
cell. 



(b) 



(or 

(4) 



(e) 

(f) 

(9) 
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16. A composition comprising a compound according to any one of the claims 1 to 9 
.in combination with a gene therapeutic expression system for GLP-1 and / or GIP 
wherein 

- the signal sequence upstream of .-the. gene of interest (GLP-1 ; GIP) is 
the murine immunoglobulin k signal sequence or the glia monster 

>' exendin signal sequence; and / or^ 

" - the polyadenylation signal downstream of the gene of interest (GLP-1 ; 
[ ' GIP) is derived from simian viraus 40 (SV 40); arid /or 1 

- the proteolytic cleavage site is cleaved by furin preotease; and/ or 

- the gene delivery vector for expression the gene of interest is an 
adenoviral, retroviral, lentviral, adeno associated viral vector; and /or 

- . the constitutive promoter is a cytomegajovirus (CMV) promotor, or a 
Rous sarcoma long-terminal repeat (LTR) sequence, and the SV 40 
: t earjy gene gene promoter; and the inducible promoter is the Tet-Ory™ 
/ Tet-Off™ system available from Clontech; and /or 
the mammalian cell is a primate or rodent cell, preferably a human 
cell, more preferably a human hepatocyte. 

17. A imposition according to any one of the claims 11 to 16, which additionally 

P^R^ a £^^^ comprising a compound or imposition according 

to anyone, otthe preceding claims, and optionally a pharmaceutical acceptable . 
• -diluent ancl/or.camer.. : 

19. Use of a composition or a pharmaceutical composition according to any one of 
the claims 11 to 18 for the preparation of a medicament for the inhibition of dipeptidyl 
peptidase IV and dipeptidyl peptidase IV - like enzyme activity in a mammal. 

20. Use of a composition or a pharmaceutical composition according to any one of 
the claims 1 1 to 1 8 for the preparation of a medicament for the treatment of disorders 
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related to the inhibition of dipeptidyl peptidase IV dipeptidyl peptidase IV - like 
enzyme activity in a mammal. { r 

21. The use according to claims 19 or 20 for the preparation of a medicament for the 
treatment of indications selected from the group consisting of non-insulin dependent 
diabetes mellitus (type 2), impaired glucose tolerance, impaired fasting glucoase, 
impaired glucose metabolism, prediabetes, glucosuria, and -disturbances of signal 
action at, the cells of the islets of Langerhans and insulin sensitivity in the peripheral 
tissue in the postprandial phase of mammals, insulin resistance, lipid disorders, 
hyperlipidemia,,, mptabql^ neuropathy and nephropathy and of 
sequelae caused by diabetes mellitus in mammals; obesity, metabolism-related 
hypertension and cardiovascular sequelae caused by hypertension in mammals; 
atherosclerosis and its sequelae/ inflammatory bowel disease, including Crohn's 
disease and ulcerative colitis, other inflammatory conditions, pancreatitis, tumor 
metastasis, benign prostatic hypertrophy, gingivitis, osteoporosis, for the prohylaxis 
or treatment of skin diseases and diseases of the mucosae, autoimmune diseases 
and inflammatory conditions, and for the prophylaxis or treatment of psychosomatic, 
neuropsychiatric and depressive illness, and neurodegenerative diseases such as 
anxiety, depression, sleep disorders, chronic fatigue, schizophrenia, epilepsy, 
nutritional disorders, spasm, and chronic pain. 

22. The use according to any one of the claims 19 to 21 for the preparation of a 
medicament for the treatment of indications selected from 'the group consisting of 
non-ihsulin dependent diabetes mfellitus (type 2), prediabetes, impaired glucose 
tolerance, impaired fasting glucoase and impaired glucose metabolism. 

23. A method for the inhibition of dipeptidyl peptidase IV and dipeptidyl peptidase IV 
- like enzyme activity in a mammal comprising the step of administering to a mammal 
a therapeutically effective amount of a composition or a pharmaceutical composition 
according to any one of the claims 1 1 to 1 8. 
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24. The method according to claim 23 for the treatment of disorders related to the 
inhibition of dipeptidyl peptidase IV dipeptidyl peptidase IV- like enzyme activity. 

25. The method according to claim 24 for the treatment of indications selected from 
the group consisting of non-insulin dependent diabetes mellitus (type 2), impaired 
glucose tolerance, impaired fasting glucoase, impaired glucose metabolism, 
prediabetes, glucosuria, and disturbances of signal action at the cells of the islets of 
Langerhans and insulin sensitivity in the peripheral tissue in the postprandial phase 
of mammals, insulin resistance, lipid disorders, hyperlipidemia, metabolic acidosis, 
diabetic neuropathy arid nephropathy and of sequelae caused by diabetes mellitus in 
mammals; obesity, metabolism-related hypertension and cardiovascular sequelae 
caused by hypertension in mammals; atherosclerosis and its sequelae, inflammatory 
bowel disease, including Crohn's disease and ulcerative colitis, other inflammatory 
conditions, pancreatitis, tumor metastasis, benign prostatic hypertrophy, gingivitis, 
osteoporosis, for the prohylaxis or treatment of skin diseases and diseases of the 
mucosae, autoimmune diseases and inflammatory conditions, and for the prophylaxis 
or treatment of psychosomatic, neuropsychiatric and depressive illness, and 
neurodegenerative diseases #cht^ sleep, disorders, chronic 
fatigue, schizophrenia, epilepsy, nutritional disorders, spasm, and chronic pain. 

26. The method according to claim 25 for the treatment of indications selected from 
the group consisting of non-irisulin dependent diabetes mellitus (type 2), prediabetes, 
impaired glucose tolerance, impaired fasting glucoase and impaired glucose 
metabolism. 
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